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SMALLER 
LIGHTER 
MORE COMPACT 








The ‘DPA’ Fuel Injection Pump is much 

ye * smaller than the comparable in-line pump for 

similar duty, and is only a fraction of the weight. It may be mounted 

horizontally or vertically as desired. It forms a compact unit which 

fits snugly alongside the engine, with a simple direct drive, and thus permits considerable 
simplification of engine design with corresponding saving of cost. The ‘DPA’ 


pump is suitable for high speed diesels of up to approximately 1.5 litres per cylinder. 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3. 


AP 962 


Specialized Paints 
for Nuclear Projects 


A Reactor Building at 
Calder Hall Power Station 
painted and protected with 

LEIGH PAINTS 


Complete Protection by 
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Developed and produced 
specifically to meet 
nuclear requirements 


WwW & J LEIGH LTD 


Tower Works, Mill Hill, Bolton 
Tel: Bolton 7771-7 


LONDON 
15 St. Helen's Place, E.C.3. Tel: London Wal! 1457-9 
GLASGOW 
163 St. Vincent Street, C.2. Tel: Central 2079 
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et it costs SO little: 


Je 
qwater is PHC celess 


Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made by 
Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless water 

with supreme economy of operation. Besides such economical operation, the Accelator has 
these other money-saving features: small tank area - shallow tank construction 

low-cost installation - automatic operation . reduced retention time. All of them make 

the cost of Accelator good water something you should know more about: 

as indeed you can by writing for details. 
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THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2 
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THE UNITED 


The framework of the building Weft) was constructed to a large extent from 
Appleby-Frodingham sections and plates. (right) M.S. “* Bergensfjord” built 
for Den Norske Amerikalinje A/S of Oslo has a gross weight of 18,750 tons. 


Considerable quantities of Appleby-Frodingham plates and sections were supplied 
COMPANIES LTP to Swan, Hunter & Wigham Richardson, Limited, the builders of this ship. 
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SMITHS 


Magnetic Particle 


COUPLIN 





Smooth as a hydraulic coupling, but without 

the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 

control of torque without complications. It acts 
as a coupling or brake in either direction 


and can be remotely controlled from 





any distance. 

lf your requirements include coupling units 
with torque capacities between 1/3 and 

200 lb/ft, let us advise you on the application 


of these units in your plant. 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. Telephone WITNEY 678 


Y 


4P92 
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Smooth stepless speed variation 

from input speed down to zero r.p.m. 
with accurate control by Handwheel, 
Remote Electrical or Lever arrangements. 








Carter Variable Speed Gears may be used 
to pick up loads from zero r.p.m. 

and speed control setting may be adjusted 
with the drive running or stationary. 
Manufactured in ten sizes for 

fractional up to 40 horsepower drives. 
Write for Folder 860. 






RENSHAW FOUNDRY 





STAINES MIDDLESEX 
Tel: STAines 4261-3 
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CASTINGS IN GREY IRON TO 
SPECIFICATION FOR THE EN- 
GINEERING INDUSTRY UP TO 
2 TONS INDIVIDUAL WEIGHT 


























*A* Type 

Carter Gear 
fitted with 
Remote Electrical 
. Speed Control. 
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AERIAL ROPEWAYS 
RAILWAY POINTS 
AND CROSSINGS 








R. WHITE & SONS (ENGINEERS) LTD. TRACK ACCESSORIES 
SIDINGS LAID 


G.P.O. Box No.2. WIDNES, LANCS. 
Grams: ‘RAILS WIDNES Tel: WIDNES 2425 (3 lines) . AND MAINTAINED 





HOW 
DO YOU 
WANT YOUR 


DUST? 


Wet or dry? If wet, and when it is simpler 

and advisable to dispose of ‘‘ valueless ’’ 

dust in a sludge form, the VISCO-HANDTE Dust 

Collector is the answer in many cases to this form of dust collection. 
It is manufactured and sold exclusively in the United 

Kingdom by VISCO. Enquiries are invited to 

VISCO ENGINEERING CO. LTD., Stafford Road, 
CROYDON, SURREY. 

Croydon 4181. 


VISCO-HANDTE 


Wet type Dust Collectors 
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EDUCATIONAL 


eos 
THE UNIVERSITY OF LIVERPOOL 

DEPARTMENT OF BUILDING SCIENCE 
DIPLOMA IN BUILDING SCIENCE 


A full-time COURSE consisting of lectures, 
laboratory and drawing office work, leading to the 
Diploma in Building Science will be offered by the 
University in Session 1960-61. The course will 
extend over three terms commencing in October, 
1960. Applications for admission are invited from 
persons of graduate status in Civil Engineering, 
Architecture or Building.—Further particulars may 
be obtained from the REGISTRAR, THE UNIVER- 
SITY, LIVERPOOL, 3. C 65 





U.K.A.E.A. 
HARWELL REACTOR SCHOOL 
STANDARD COURSE No. 21 


The next STANDARD COU RSE will be held 
from the 29th AUGUST to 16th DECEM- | 
BER, 1960, inclusive. The fee for the 
course is £250 exclusive of accommodation. 

This course is intended primarily for 
engineers and physicists whose main interest 
is in reactor design. 

SENIOR TECHNICAL EXECUTIVES | 

COURSE NO. 11 
The course will be held from the 26th } 
SEPTEMBER to 7th OCTOBER, 1960, | 
inclusive. The fee for the course is fifty } 
guineas exclusive of accommodation. | 
The course is an appreciation course for | 
senior executives and gives the background | 
to nuclear engineering. } 
Application forms and details for both 
courses can be obtained from: 
THE PRINCIPAL, 
REACTOR SCHOOL, 
ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, 
HARWELL, 
DIDCOT, 


BERKS. C 102 








U.K.A.E.A. 


HARWELL REACTOR SCHOOL 


Control and 


Instrumentation of Reactor Course 


The fifth course on “ THE CONTROL 
AND INSTRUMENTATION OF REAC- 
TORS” will be held at Durley Hall, 
Bournemouth, Hampshire, from the 12th 
to 23rd September, 1960, inclusive. 

The course is intended for those who have 
a direct interest in the control and instru- 
mentation of nuclear reactors, and it is 


assumed that participants have some 
knowledge of the basic principles of these 
subjects. 


The fee for the course will be fifty guineas, 
exclusive of accommodation. 
Application forms and further details can 
be had from :— 
THE PRINCIPAL, 
REACTOR SCHOOL, 

ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, 
HARWELL, 

DIDCOT, 

BERKS. 

C103 











CONSULTANTS & 
EXPERIMENTAL 
WORK 


PLINT & PARTNERS LTD. 

Blakes Road, Wargrave, Berks. 
Tel: Wargrave 407 

MECHANICAL ENGINEERS 


investigate research problems 
and design and manufacture 
equipment for 


RESEARCH & DEVELOPMENT 
INSTRUCTION 





G 776 


COST AND INDUSTRIAL ACCOUNTANT 
( rn offers ASSISTANCE IN COSTING 
MA ORGANISATION, MANAGE- 
MENT ACCOUN TING, PLANNING, ETC.— 
BOX C 83, Offices of ENGINEERING. 


EXPERIMENTAL 


and 


DEVELOPMENT WORK 
PROTOTYPES 


DESIGN, MANUFACTURE AND TEST 
SPECIAL PURPOSE MACHINES 
PRECISION ENGINEERING FROM SMALL 
SCIENTIFIC INSTRUMENTS TO 
MACHINES AND APPARATUS OF 
SEVERAL TONS 
OVER 30 YEARS EXPERIENCE 
A.1.D. AND A.R.B. APPROVED 


RESEARCH ENGINEERS LIMITED 


NORTHAMPTON GROVE, CANONBURY, N.1 
CAN 4244/5/6 G 878 





TENDERS 


COUNTY BOROUGH OF BLACKPOOL 


| TENDERS (FORMS FROM CHIEF EDUCATION 
| OFFICER, 


3 CAUNCE STREET, BLACKPOOL), 
returnable by 2.30 P.M., 27th MAY, 1960, invited 
for the supply of ENGINEERING EQUIPMENT 
| (ADVANCED MACHINE SHOP, MECHANICAL, 
AND THERMODYNAMICS) for Blackpool 
Technical College and School of Art. C 64 


the 


ELECTRICITY CORPORATION OF 
NIGERIA 
INVITATION TO TENDER 
LOW VOLTAGE SWITCHBOARDS 


The Electricity Corporation of Nigeria invites 
TENDERS for the supply of the following:- 

ONE (NO.) LOW TENSION 15 MVA. 

6 PANEL SWITCHBOARD AND / (NO.) 
10 PANEL SWITCHFUSE BOARD. 

Tender documents giving further details of the 
| Contract may be obtained from The Resident Engi- 
neer, Electricity Corporation of Nigeria, Adelphi, 
John Adam Street, London, W.C.2. 
| Each Tender must be enclosed in a sealed envelope 
| marked “ Confidential—Tender for supply of Low 
| Voltage Switchboards,” and must be received at the 
Office of The Secretary, Electricity Corporation of 
Nigeria, Electricity Headquarters, Private Mail 
Bag 2030, Lagos, Nigeria, West Africa, not later 
| than noon on 22nd June, 1960. Tenders received 
| in any other manner will not be considered. 

The Electricity Corporation of Nigeria does not 
undertake to accept the lowest or any tender. 

Further information concerning this Contract may 
RESIDENT 








| be obtained on application to the 


| ENGINEER. 
GEORGE W. NICOL, 
ACTING SECRETARY TO THE 
CORPORATION. 
C79 


THE OFFICE OF THE DIRECTOR GENERAL, 
INDIA STORE DEPARTMENT, GOVERN- 
MENT BUILDINGS, BROMYARD AVENUE, 


ACTON, W.3, invites TENDERS for the 
following :— 
(a) “ SPECIAL PURPOSE CAPSTAN 


LATHES for head turning of cartridge cases 
to drawings available. 


(b) “MULTISPINDLE DRILLING MA- 
CHINES, viz., 12 Spindle M/c., 2 (Nos.); 
18 Spindle M/c., 2 (Nos.). 


(c) “ UNIVERSAL THREAD GRINDING 
MACHINE. 


20 in. 


Max. length between centres 
10 in. 


Max. dia. of work . 
Similar to Matrix No. 39. 


(d) “ UNIVERSAL THREAD GRINDER. 
Max. length between centres 11 in. Max. dia. 
of work 2 in. 

Similar to Matrix No. 16.” 


Specifications, ete., can be obtained from the 
COORDIN ATION BRANCH, INDIA STORE 
DEPARTMENT, GOVERNMENT BUILDINGS, 
BROMYARD AVENUE, ACTON, W.3, ata cost 
of TEN SHILLINGS per tender enquiry which is 
not refundable. Tenders are to be returned to the 
above address by MONDAY, 20th June, 1960. Speci- 
men copy of the above enquiries can be seen at 
Engineering Branch, India Store Department, under 
the following references :— 


(a) 2030/58/SSB/ENG. 3. 
(b) 2056/59/SSB/ENG. 3 
(ce) 2058/59/SSB/ENG. 3. 


(d) 2063/59/SSB/ENG. 3. C 92 
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THE OFFICE OF THE DIRECTOR GENERAL, | 
INDIA STORE DEPARTMENT, GOVERN- | 
MENT BUILDING, 


BROMYARD AVENUE, | 


LATTICE STEEL ERECTION MASTS (i ~ 
| and per SE. to 150 ft. high for immediate 

—BELLMAN’S, 21, HOBART HOUSE, GROS. 
VENOR PLACE, $.W.1. G72 


ACTON, LONDON, W.3, invites TENDERS | 


for the following :— 


TENDER ENQUIRY NO. 2062/59/ENG. 2. 


“For the supply of two numbers Electric 


Bogie Haulage Gear, 120 tons capacity, for | 


forging furnace.” 


be obtained from 
INDIA 


can 


Specification, etc., 
BRANCH, 


COORDINATION 


the | 
STORE | 





DEPARTMENT, BROMYARD AVENUE, ACTON, | 


W.3, 


STORE DEPARTMENT, 
as to reach them by 2 p.m. on MONDAY, 
1960. 

Specimen ben! of the above specification can be | 
seen at NGINEERING BRANCH, INDIA | 
STORE DE PAR’ TMENT, ACTON, W.3, under the | 
following reference, 2062/59/ENG. 2 C% 





FEDERATION OF MALAYA 


CAMERON HIGHLANDS 
SCHEME 


CONTRACT No. 4 


TENDERS are invited for the supply 
and erection of MECHANICAL AND 
ELECTRICAL PLANT for the Habu 
Power Station to be installed on behalf of 
the Central Electricity Board, Federation of 
Malaya. 

The Contract now advertised will comprise 
two horizontal type Francis waterwheels 
directly coupled to two 2,750 kilowatt 11 kV 
Alternators, inlet valves, lifting and handling 
equipment and ancillary equipment. 

Tenders are invited only from firms who 
are prepared to submit complete tenders. 

A short precis of the extent of the work 
for which complete and comprehensive offers 
are invited may be had on applic ation to 
MESSRS. PREECE, CARDEW & RIDER 
8, 10 and 12 QUEEN ANNE" 8 GATE, 
LONDON, 8.W.1. 

Tender documents, which will be available 
from Ist JUNE, 1960, and returnable by 
12 NOON on Ist NOVEMBER, 1960, may 
be obtained from the same address on 
receipt of a payment by cheque for £15 in 
favour of Preece, Cardew & Rider. This 
payment will not be refunded. 

At a later date offers will be invited for 
Transformers, Cables and Lighting Persons 
interested ‘in such should NOT now apply, 
but await further advertisements. 

The Central Electricity Board do not 
bind themselves to accept the lowest or any 
Tender, nor will they be responsible for any 
costs incurred by Tenderers in making their 
Tender. c70 











FOR SALE 
OR HIRE 


5-CWT. MASSEY CLEAR SPACE TYPE 
PNEUMATIC FORGING HAMMER, motorised 
400 volts, 3 phase, 50 cycles, First class condition. 
Low price for sale from site BIRMINGHAM. 
ee. SIMM (MACHINERY), LIMITED, 
27, BROOMGROVE ROAD, 
SHEFFIELD, 10. 


C 68 


STEEL, ALUMINIUM, snes, = 
AND OFFCUT, 10 to 
1 OYAS wy FOWLE. 


quantities. Cash pa 
41, LOUDOUN ROAD, N.W.8. MAL 711, $477, 


turn to the centre of editorial section. 


at a cost of TEN SHILLINGS per Tender. | 
The Tenders are due to be returned to INDIA | 
at the above address, so | 
20th JUNE, | 


3 ISED BAR SHEARING MACHINE. 


SAMUEL PLATT MOTORISED FRICTION 
BOARD DROP HAMMER. Motorised for 
380-420/3/50 supply. Weight of hammer approxi 
mately 800 Ib. Length of drop apqoouteately 

5 ft. Width between uprights 14 in. Hammer 
_— 16 in. by 14 in. Weight approximately 

tons. 

RHODES NO. 22 DOUBLE SIDED MOTOR- 

Balanced 
drive with large spur gearwheel at each end of 
crankshaft. Motorised for  400/3/50 supply. 

| Shears mild steel plates up to 17 in. wide by 14 in. 


| thick. Approximately 10 strokes per minute. 
| Weight Phe en 134 tons. 
| NEW 8B F. HEAVY CUTY 


UNIVERSAL SWING BEAM BOX FORM- 
i=G AND FOLDING MACHINE. Will form 
a variety of shapes such as trunks, channels, trays 
and mouldings. Adjustable gauge and angle stop 
provided with sharp edge and radius blade. 
Capacity 11 S.W.G. Blade 40 in. Approxi- 
mate weight 2,090 Ib. 

BESCcCO OTOR DRIVEN PRODUCTION 
GUILLOTINE. Ali steel construction. Capacity 
45 in. by 16 8.W.G. mild steel. Motor and starter 
suitable for 380-420/3/50. Fitted with adjustable 
front, back and side gauges, and automatic sheet 


— down. Length of blades 49 in. Weight 
proximately 1000 Ib. 
yo N HANDS DOUBLE SIDED FRICTION 


| SCREW PRESS. Motorised for 400-440/3/50 


| Pressure exerted approximately 60 tons. Maxi- 
| mum stroke 18 in. Diameter of screw with three 
| starts 4} in. 374 in. Tee 


Between —— 
| slotted bed 36 in by 46in. eight Ba Ae 


| 9} tons. 
hayes N HANDS STYLE SCG. NO. 8 SIZE 
DOUBLE GEARED DOUBLE SIDED 
POWER PRESS, with cast steel body. Arranged 
motor drive for 400-440/3/50. Pressure exerted 
pas oe nag 400 tons. Stroke 8 in. Between 
— ights 26 in. Bed 24 in. by 26 in. Treadie 
rated clutch. Wei 4 a ‘oximately 10 tons. 
PE. S TYPE 30. oe NDED, SOUBLE 
GEARED, UN VER: sAL PUNCHING, 
SHEARING AND SECTION CROPPING 
MACHINE. Steel —_ frame construction. 
Motorised for 400/3/50 ow. Punches holes up 
to 1% in. diameter. ness of plate punched 
1% in. Crops up to 4} in. by 14 in. flat bars. 
Photographs of the above are available. 


Very favourable Hire Purchase terms can be obtained, 


MACHINE TOOLS. NEW AND USED. 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone: EUSton 4681-3771. 
And at: 


LANSDOWNE HOUSE, 41, WATER STREET’ 
BIRMINGHAM, 8. 
Telephone: Central 7606-8. 
G 87 


CRAVEN 20 FT. BY 4 FT. 3 IN. BY 4 FT. 3 IN. 
PLANER. Table size 20 ft. by 3 ft. 10 in. Rack 
drive to table. 2 toolboxes on cross-slide; one side 
tooibox; toolboxes fitted with solenoid lifters; 
pendant control. Inching. L.D.C. Generator Set. 
Built 1042. 


H. BELL (“acHinE TOOLS) LTD, 


WALTER STREET, LEEDS, 4. 
Tel. 63-7393. G 884 
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TRADE AND TECHNICALS 
CONTINUED | ° 
esee . . . Z i Ay : e 9 oo | ® 
ba RICKMANSWORTH AND UXBRIDGE 
‘Mokeies. feb e a's &' 
VALLEY WATER COMPANY 
REDUNDANT PLANT « . re ; 
Designers uilders 0 
RA LS FOR SAL Offers are invited for ONE BELLIS AND — ™ Steam, Diesel and Diesel-electne 
I E mORCOM STEAM TURBINE GENERATING © aan ean 
, 500 kW, 220 V, D.C., complete with condensing | ttery motives for 
109 TONS NEW SLIGHTLY DEFECTIVE |pisni, in excellent condition. | ° wn Flame Pref 
BH oS 95 Ibs. Pe ard, ‘Derec D ft | Plant may be inspected at the Company’s WEST | mas punpecss. 
199 TONS SLIG es aA ye F.B.. DRAYTON PUMPING STATION, HORTON Diesel and Battery Locos 
e ROAD, YIEWSLEY, MIDDLESEX. Telephone | : 
100 TONS NEW SLIGHTLY DerecTive | 2040, YIEWSLEY, MIDDLES rc 80 | © for underground working. 
108 "TOMS GOOD SECONDHAND eH “ 
Wy Sy eae | HUDSWELL. CLARKE 
160 TONS yey ~ Prey HEAD. 9 
RAI 90/'R5 Iba ¢ n. lengths. | 
so Tor NEW s iGHTLY DEFECTIVE F.B. & COMPANY LIMITED 
! 93.34 Ibs. ¢ y 41 ft j | ” 
50 TONS NEW PERFECT F.B. RAILS, 75 Ibs. Railway Foundry, Leeds 
yard, 2.B.S., chiefly 40 ft. longthe. 
1500 TONS STOCK, RUSTY FB. RAILS, | PATENTS © LONDON OFFICE: 
751 8., c 
$0 har NEW SLIGHTLY DEFECTIVE F.8. © 14 Howick Place 
= sietiy yard, Revised B.S. Section | & Victoria Street, S.W.1 
= 40 c , S.W. 
wT NS SECONDHAND F.B. RAILS, about THE PROPRIETOR OF PATENT NO. 766508, ° Veen oa 
60 Iba. yard, 24 ft., 27 ft., 30 ft. and 45 ft | for “IMPROVEMENTS IN OR RELATING TO @ THLSPHONS: Victoria 6786 ‘ 
ie TONS SECONDHAND COACH SCREWS, | HOSE REEL UNITS,” desires to secure commercial 
64 in. by 14 in. Standard Railway Pattern. A exploitation by Licence or otherwise in the United | 
56 TONS MILD STEEL FLAT 5 >| -d 4 in. New | Kingdom.~ plies to Haseltine Lake & Co., 28, 
but Stock soo ft. to 26 ft. Southampton n Buildings Chancery Lane. London, | 
400 rows GooDp SECONDHAND RELAY- wc C86 
ABLE 8. RAILS, 90/95 Ibs. in 45 ft. lengths 


WARD'S Also HAVE LARGE STOCKS OF 
ALL CLASSES OF OTHER RAILWAY 
MATERIALS. 


THOS. W. WARD LID., rue srormerons cr amen rarany 





for 
ALBION WORKS SHEFFIELD RELATING TO ROTARY JOINTS,” desire to enter 
"Phone: 26311 "Grams: “ Forward "| into negotiations with a firm or firms for the sale of " . . ee SS 
LONDON: BRETTE ery HOUSE, STRAND, | the patent or for the grant of licences thereunder.— | 
Further particulars may be obtained from MARKS & | 
"Phone: Temple ey 1515 (12 lines) CLERK, 57 and 58, LINCOLNS’ INN FIELDS, 
G60 LONDON, W.C.2. C8i 


DISMANTLERS CHAPMAN & HALL 


— | % READY 27th MAY * 
For factory dismantling the 


MAYER, NEWMAN SYSTEM a " 
Scrap Iron & Steel Clearance T Magnesium and its Alloys 





MAYER, NEWMAN & CO. LTD. by 
Arundel! House, Arundel Street, London, W.C.2. iii - 
Telephone: TEMple Bar 9711. G 850 C. SHELDON ROBERTS 








A JOHN WILEY BOOK 


SSSSSSSSSSSSSESSSSSERSESESSESSESSSESSSSSBBseeeseseeaeee seaeeeees | | 

a | This concise yet thorough presentation of the latest theory and 
practice concerning this important metal will be of great value to 
} physicists, metallurgists and engineers who are interested in solid 
| materials. While avoiding either a shop-manual or a critical-table 
approach, it gives a balanced picture of the scientific principles and 
available technological information involved in the fabrication and | 
use of magnesium. Illustrated. 72s 


Vacuum Processing 


in Metalworking | 
by | 

J. WESLEY CABLE 

A REINHOLD BOOK 


The relatively new field of vacuum technology here receives complete 
and practical treatment. The book encompasses the complete range 
of operations in the metalworking field, and presents vacuum 
technology in a descriptive manner, rather than in a highly technical 
form. As a result it will be of interest to all concerned with the 
refining and processing of metals. Illustrated. 4As. 


* 

JUST PUBLISHED | 

Plastics Engineering | 
Handbook 
of the 
SOCIETY OF THE PLASTICS INDUSTRY, INC. 

A REINHOLD BOOK 

Third Edition—Revised and Enlarged 


Previous editions of this work were generally acknowledged as the 
most useful source of information ever made available to one industry, 
and this new edition maintains the reputation enjoyed by its pre- 
decessors. Revised and enlarged to include the advances made 
since 1954, the new edition contains an enormous amount of new 
material on nomenclature, cellular plastics, decorating, welding, and 
plastics as adhesives. Illustrated. 120s. 


ac 
37 ESSEX STREET, LONDON, W.C.2 





New Books 


Servomechanism Practice second edition 
Ahrendt & Savant 97s 


Because the main emphasis is on the practical aspects of servo-mechanism com- 

nents, circuits, and their systems, this book will be an excellent reference work 
‘or engineers. Entirely reorganised to improve the logical sequence of topics, the 
second edition * gem new material on such important modern advances as 
transistor amplifiers and transistor mag amps, gyroscopes, accelerometers, electro- 
magnetic torques and forces, and pneumatic systems. 


Industrial Instrument Servicing Handbook 
G.C. Carroll £6 4s 
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For quick, easy reference, here are all the engineering data and methods for servicing ~ 
modern industrial process measuring and control instruments. Instrument 7 
engineers and technicians will find in this comprehensive handbook the design . 
principles, service, and maintenance procedures which he will need regularly. _Over pd 
fifty types of instrument are covered in detail, and for each one the handbook explains _ 
principles of operation, best methods for servicing, maintaining, and trouble shooting, s 
and provides complete calibrating instructions. e 
a 

Marine Corrosion Handbook ° 
T. H. Rogers 97s . 
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Corrosion problems found in salt water environments are covered thoroughly in 
this handbook from the point of view of the marine engineer, marine designer, and 
ship operator or builder. Tested and proven methods are given for selecting the 
correct material for each environment and for preventing corrosion in many special 
cases. Sufficient theory is given so that the broad principles of materials selection 
can be applied to other corrosive media besides sea water. 











Highway Engineering Handbook 
K. B. Woods £9 I4s 


Financing, planning, design, construction, maintenance, and landscaping—the 
whole subject of road engineering—is covered in this new handbook. The twenty- 
eight sections, cach one written by an expert, deal with finance and administration, 
road materials and design, traffic engineering, and photogrammetric techniques. 
All engineers who are concerned with road construction and servicing will find this 
concise, comprehensive, and up-to-date handbook a constant, invaluable help. 





McGraw-Hill Publishing Company Limited 
95 Farringdon Street London EC4 
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> STARDRILLS 


DURIUM 
TIPPED 
DRILLS 


TRIFORM 
DRILLS 


DURIUM 
HAMMER 
DRILLS 


P.H. BITS 
& RODS 





@ RAWLDRILLS 





For hand boring for 
Rawlbolt sizes 
A to G. 


For hand boring for 
all Rawlbolt sizes. 


For use in hand and 
electric drills for 
Rawibolt sizes 

C te G. 


For use in electric 
hammers for Rawl- 
bolts sizes C to K. 


For use in electric 
hammers for 
Rawibolt sizes C to J. 


For use in pneumatic 
hammers for Rawl- 
bolt sizes E to K. 





Rotary/Vibratory Drilling 


The Vibroto R.V.1 and R.V.2 machines combine }’ 


rotary with vibratory action for making holes in 
exceptionally hard masonry. Special hard tipped 
drills are used, and the power of the vibration can 
be adjusted to light or heavy as required. The 


machines can be converted to rotary action only [} 


for use with Durium masonry drills or standard 
twist drills. Chuck Capacities R.V.1 jin., 
R.V.2 %& in. 




















Technical folder V1535/3 provides full details. 





R.P.2. two speed drill 


This dual purpose tool with chuck speeds of 
420 and 1,200 r.p.m. is very versatile because not 
only is it suitable for drilling masonry with 
Durium tipped drills, it is also a good general 
purpose drill for hardwood and steel. It is fitted 
with a self-tightening chuck which will hold the 
smallest drill like a vice, yet can be released by 
finger pressure. Chuck capacity % in. 

Technical folder R1573/1 provides full details. 





THE RAWLPLUG COMPANY LIMITED, 





CROMWELL ROAD, 


Drill Hammer Attachment 


When fixed to an electric drill this attachment will 
convert the rotary motior to percussion action 
at the rate of one Foe per revolution. Any type 
of electric drill up to 2,000 r.p.m. can be used and 
the power of the blow can adjusted to light, 
medium or heav to suit the hardness of the 
masonry. Special “ H ” type Rawidrills are used. 
Capacity jin. to jin 

Technical folder DH1427 provides full details. 





8688 


LONDON, 5.W.7 








We 
take our own 
medicine... 





Five years ago we began rebuilding the round 
down-draught kilnsof the Morgan Crucible Co. Ltd. 
at Batterseain MI.28—a hot-face insulating brick of 


_. .(MI. 28 bricks) 


_..and like It 





The output of these kilns, lined with MI. 28, was 
considerably greater than their firebrick counter- 
parts, because the low heat-storage of the lining 
shortened both heating and cooling periods. 
This, in fact, was the principal reason for the 
change over. What we were not so sure of at 
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low thermal capacity that was then comparatively 
new. The roof of one of these furnaces immediately 
after installation is shown in the first picture. 


that time was the life of these linings. We would 
hardly have dared to expect anything as good 
as we got. The second picture shows the same 
roof after five years’ service. So far as we can see 
it is good for at least another five years and 


probably longer. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 











GIVE YOUR 
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Six standard 


of oil. 


Barrel Pourers. 


, ee Plants for works and outdoor use. 


A.C.WELL 


WELLS 
OIL FILTER 


sizes, 
stock, for all Engineers and other users 


Write for Section ‘‘C” leaflet. 
Also makers of oil Storage Cabinets and 


MOUNT STREET 
HYDE, CHESHIRE 


Telephone: HYDE 2953 
Telegrams: “ UNBREAKABLE ” HYDE 


MASSIVE OR MIDDLEWEIGHT.. : 


For factory or warehouse. Huge mobile testing equipment, massive 
. trolleys, the lightest storage bin—all are gliding easily 

; from place to place, moved with a minimum of effort. 
Industry is flowing smoothly, freely, efficiently— 
thanks to FLEXELLO, the largest manufacturer 
of castors in Europe. Made to the most rigid 
standards, to support weights from a few 
pounds to twenty tons, there’s a 
FLEXELLO castor from our vast 

range to cater for all requirements. 














This castor was specially 
designed and produced for 

aluminium production and has a 
load capacity of from 10 to 12 tons, 





WITH A 





‘44° SERIES CASTORS: 

A special series of Double 
Ball Bearing heavy 
medium duty castors, 
specially manufactured for 
export which have now 
become available for the 
home market. 


Loree 
ne 





available from 




















w 
Portable Paraffin Heater ° 
everything constant 
flows quality 
& CO. LTD.. freely on castors 





For further particulars write for catalogue £ 
FLEXELLO CASTORS g¢ WHEELS LTD., SLOUGH, BUCKS TEL : SLOUGH 24121 
ow 


























NOT ONLY HAD 
THE DAMAGE TO 
BE MADE GOOD 


but it was essential that 
the cylinder should be 
so re-inforced that it 
would withstand a test 
pressure of 


6,000 lb. per 
square inch! 


ALL TRANSPORTABLE PARTS for repair should be 
delivered or consigned CARRIAGE PAID, to the nearest 
Barimar address. Please remove all fittings and advise 
dispatch. When it is impossible to transport damaged 
heavy machinery, Barimar experts will operate ON 
THE SPOT. 


BARIMAR Branch Address: BIRMINGHAM, 12: 116-117, Charles Henry Street, Tel.: Midland 2696. NEWCASTLE UPON TYNE |: 64-66, The Close. Tel.: 21055. 
GLASGOW, C.2: 134, West George Lane. Tel.: Central 4709. 














™~ A GA 


PING «GOLIATH” 


BARIMAR handled “A Ton of Trouble” and 
Repaired “A Mighty Burst” 
THIS MECHANICAL “ GOLIATH ”—A Hydraulic Cylinder 


—turned the scales at One ton. A huge piece was torn com- 
pletely out of the barrel and a number of cracks extended 
from the gaping hole. No simple welding job this, but one 
demanding that expertness and care so characteristic of the 

Barimar Scientific Welding Service. 


| 
a 













THE 

““ BEFORE ” 
AND 

AFTER ” 


illustrations tell 
their own story. 








Repairs like these covered by the 
Barimar Money-Back Guarantee, 
mean big savings to the owners. 





BARIM AR — The World’s Scientific Welding Engineers 






BarimaR 


Barimar House, 
22-24, Peterborough Road, 
FULHAM, LONDON, S.W.6 


Telephones: RENown 2147-2148, (Night) 2148. 
Telegrams: ‘““Bariquamar, London, S.W.6.”" 
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MONK BRIDGE 


Turbine and 


CLYDE 


Compressor Blades , DOCKSIDE 


precision forged 

on aerofoil or with 
machining allowances 
or completely 
finished machined 


Weare the largest and best equipped 
producer of precision forged blades 
to very close limits of dimensional 
accuracy and surface finish, and to 
the highest metallurgical standards. 
Turbine Blades in a full range of 
heat and creep resisting steels and 
Nimonic alloys. Compressor Blades 
in aluminium bronze, high creep 


stainless steels and titanium alloys. 





Also: precision forgings in the 


newer or difficult-to-machine 





metals for nuclear, missile, 
chemical, surgical and other 


equipment. 


INCORPORATING. . . . 
C.cC. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 

by an electro-hydraulic transmission system. It has established 

new standards of smoothness, reliability, and operational speed 

for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details? 

Send for the Clyde 


ee CDE 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ Telex 77443 


MONK BRIDGE IRON AND STEEL COMPANY - LEEDS 12 and 
Branch of Damel Doncaster and Sons Ltd., Sheffield Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
M.B.6 Tel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 
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Serving Britains Industry 







GRIFFIN BRAND 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated. 


* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 





* Metal Spraying by the most up-to- 
= methods done in our works 
“in situ.” 





Metals deposited include: 
me Tin, Aluminium, 
opper and all its al 
Cadmium, Monel Mecol 
“rn, SCC. 









AT and McLean Lid. 


179 WEST GEORGE STREET 
i 


GLASGOW C.2. 















Tel: CENetral 0442. 'Grams: “CIVILITY, Glasgow” 



































FILES 


— | Telephone: Chesham 8406/8 


HOLLAND /SLM 
ROTARY COMPRESSORS 
AND VACUUM PUMPS 


GIVE SERVICE FOR TO-DAY, FOR TO-MORROW 
AND FOR YEARS AHEAD 





The Compressor House at Britannia Iron & Steel Works, 
Bedford, equipped entirely with HOLLAND/SLM rotary 
compressors, in constant service for twenty-five years 


The B. A. Holland 
Engineering Co. Ltd. 


LINDO LODGE, STANLEY AVENUE, 
CHESHAM, BUCKS. 


Telegrams: Picturable, Chesham Works: Slough, Bucks. 








AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 10286 


is first in its class 


Many unique design features, and manufacture to close limits, make 
this the most reliable valve of its class ever produced. The operational 
limit of 300 p.s.i. at 600°F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats are made in specially 
treated high quality stainless steel to ensure long life under the most 
exacting conditions. 

@ Pressure tight joints. Ends screwed to B.S. 21 

@ Heavy bonnet reinforces body 

@ Circular seat supports for minimum flow resistance 

@ Expansion cavity prevents wire drawing on seat 

@ Skirt protects seat from solids in pipe line 

@ Alignment of spindle thrust maintained in service 

@ Large hexagons for simple servicing 

@ Available in a wide range of sizes 


For detailed information, please write for new leaflet 


PEGLERS LIMITED, DEPT. E - BELMONT WORKS * DONCASTER 
Also at 28 Thorp Street 
London Office and Warehouse: PRESTEX HOUSE : 


: Birmingham, 3 


MARSHALSEA ROAD °* SE.I. 
TA Sk 
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‘CONVEYOR: ae i 


BULL BRIDGE WORKS 
Accrington, Lancashire 


SPIRAL CONVEYORS, 


BUCKET ELEVATORS, Etc. 




















— ELEVANJA — 
FLAMEPROOF 


ELLISTON, EVANS & JACKSON LTD 
LONDON & BRIDGWATER 


SOLENOIDS 


Groups I - II-III gases 
Pull 3 to 285 inch. lbs 
Continuous rating 


A.C. single phase 
A.C. three phase 
D.C. up to 600 volts 


Suitable for operation in most 
hazardous & dusty atmospheres 











Bag Cloths 
Filter Cloths 
Narrow Rolls 





INDUSTRIAL GALICOES ano TEXTILES 


FINISHES TO COMBAT ROT, MILDEW, FIRE, FRAY, 
WATER, ETC. 


BLEACHED, TINTED AND NATURAL 
STIFFENED AND PURE FINISHES 
I 

Label and Indicator Cloths 

Cut Shapes to Order 

Conversions to your requirements 

Padding Cloths backed with Coir or other Fibres 


BATES TEXTILES (MANCHESTER) LTD. | 
42-4 SACKVILLE STREET, MANCHESTER, 1 




















SS rncinenins 





Single copies of these articles 


reprinted from ‘Engineering’ are available from 


the publisher, 36 Bedford Street, London WC2 free 


of charge: 


Nomadic Nuclear Power: the or- 
ganic moderated reactor for ships 
would be suitable for generating 
power in remote areas (courtesy 
of the Hawker Siddeley Nuclear 


Power Company Limited). 


Thermal Stress Behaviour in Brake 
Drums, by T. P. Newcomb, M.Sc., 
A.Inst.P., 
Ferodo Limited. 


Research Division, 


Air Cooling is More than Water 
Saving the Heat 
Exchange Division of Wellington 
Tube Works Limited). 


(courtesy of 


Multileaf Spring Design (courtesy 
of Toledo Woodhead Springs 
Limited). 


Design for an Ocean Going Research 
Ship, by H. F. P. Herdman, D.Sc., 
of Oceano- 


National Institute 


graphy. 


Hydrostatic Drives. An interview 
with Mr. E. H. Bowers, Director 
and Chief Engineer of Dowty 
Hydraulic Units Limited. 


Performance of Jenbach Two-Stroke 
Oil Engines, by Professor S. J. 
Davies, D.Sc. (Eng.), Ph.D., 
M.1.Mech.E. 


Reinforcement of Branch Pieces, 
oy De.. 3.8. Bee, DSc. 
M.1.Mech.E., Mem.A.S.M.E. 
(Assistant Director 


Stewarts & Lloyds Ltd.). 


Research, 


Hydrostatic Tractor Drive Easy to 
Handle—the Lucas System Des- 
cribed (courtesy Chamberlain In- 


dustries Limited). 


A Computer Programme for Power 
Transformer Design, by M. A. 
A.M.C.T., A.M.LE.E., 
Transformer Department, Ferranti 
Limited. 


Spurway, 


A Review of Bar and Tube Straight- 
ening Machinery, by E. L. Tinley, 
M.I.Mech.E., F.Inst.F., Technical 
Director, Joshua Bigwood & Son 
Limited. 


Hard Facing Reduces Maintenance 
Costs, by N. D. Berrick, Managing 
Director, Cobalide (Industrial) Pty. 
Limited, Australia (courtesy of 


Quasi-Arc Ltd.). 


Confusion in Measuring Surface 
Roughness, by M. P. Rubert, 
A.M.1.Prod.E., Director, 
Rubert & Co. Ltd. 


Messrs. 


Road Improvements: Choosing 
Priorities by a New Formula, by 
Dr. G. Charlesworth, D. J. Rey- 
nolds, B.Sc.(Econ.), and J. G. 
Wardrop, B.A., Road Research 
Laboratory, D.S.I.R. (Read at 
the British Associating Meeting in 
September, 1959, under the title 
** Road Traffic Economics ”’). 


Heat Flow Research—Analysis of 
Brake Drum Temperature in Racing 
Cars, by T. P. Newcomb, M.Sc., 
A.Inst.P., Research Division Ferodo 
Limited. 


Promising Future of Vertical Take- 
Off, by H. G. Conway, M.A., 
M.I.Mech.E., F.R.Ae.S., Director 
and Chief Engineer, Short Brothers 
& Harland Limited. (Read at the 
British Association Meeting in 
September, 1959, under the title 
**VTOL—An Aeronautical Chal- 
lenge ”’). 


Full Load Efficiency Testing of 
Turbine Gear Units (courtesy of 
The David Brown Corporation 
(Sales) Limited). 
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#”Stelvetite-plastic bonded 


to steel-has put a new face 
on Baldwin and Francis 
Switchgear Panels 





en NEW IN STEEL Until recently steel 
always needed periodic repainting. But not any more. 
Stelvetite even arrives with a finished surface in the 
colour you choose. A surface finish which lasts for ever. 
Stelvetite’s permanent P.V.C. surface resists scratches, 
acids, detergents and time. Thus, in all manner of steel 
fabrication, Stelvetite saves on expensive surfacing 


td 





“Engineering Contracts”’ 


oy F. H. B. Layfield: 


The pitfalls of tendering - Putting it in writing - Movement of plant and 
materials - Possession and management of thesite +» Control of the work - 
Solving labour problems - Availability of plant and materials - Under- 
ground work and the unexpected - When varying the work is required - 





4 
Plastic 
bonded 





processes. It can be worked and welded as steel, comes 
in a wide range of plain or embossed surfaces and is 
used to fabricate, among other things, lifts, doors, car 
panels, partitioning, furniture, kitchen equipment, walls 
and cladding — all of them colourful and permanent. 
Investigate Stelvetite. It may well save you a small 


fortune, or a large one. 
7 
4 
7 
4 All enquiries about Baldwin & Francis 
Switchgear Panels should be made to 
Baldwin & Francis Ltd., Eyre Street, Sheffield. 


v 





STELVETITE 
made by John Summers & Sons Ltd. 
who produce over 52,000 miles of sheet 


steel every year. Write to us at Dept. E.N., 
Shotton, Chester, for full information. 








NORRIS BROS. LTD. 


DESIGN, DETAILING 
and DEVELOPMENT 


Making 
Nuclear Engineering 
Plant Layout 
Production Tooling 
Servo Mechanisms, Automation 
Special Machines and Projects 
Structure and Reinforced 
etc. 
, 


53 VICTORIA STREET S.W.1 
TEL. ABBEY 6132 — 








B. LEVY & CO. 


(Patterns) Ltd. 


Specializing in 

Pattern Equipment of all kinds 
including the largest 

Wooden Patterns and 

intricate metal patterns 

for Shell Moulding 

Send your enquiries to our works at: 
1-5 OSBERT STREET 
Vauxhall Bridge Road 
London, S.W.1. 

Phone: Victoria 1073 or 7486 





| 








Defects and the maintenance period - Points on issuing certificates - 
Paying for the work - Disputes between the parties. 


Reprinted from thirteen issues of “‘ Engineering”’. 


8s. 6d., post free from: 


Telephone: TEMple Bar 3663 


ENGINEERING, 36 BEDFORD STREET, LONDON, W.C.2: 
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OVERHEAD + TRAVELLERS + ELECTRIC GOLIATH 


MARSHALL 
« FLEMING 


CRANES 


DELLBURN WORKS - MOTHERWELL 
SCOTLAND 


Telepfione: Motherwell 50 Telegrams: “Deliburn” Motherwell 





GS: ¥ 2h. F229 














LOCO STEAM ? ELECTRIC GOLIATH * TRAVELLERS 











BELT CONVEYOR ENCLOSED IN TUBULAR GANTRY. 


BRITAIN’S SMALL NUCLEAR POWER STATIONS 


CONVEYING and ELEVATING AND 
PLANT 
CRUSHING, SCREENING and 
STORAGE MACHINERY 


WORLD SURVEY OF REACTOR COMPANIES 


BARRY HENRY é COOK LTD Reprinted from ‘Engineering’ April 15, 22, and May 6, 1960 
? ad 


West North Street. Aberdeen Price 4s. post paid from ‘Engineering’ 36 Bedford Street, London WC2 


Lendon Office: 28 Victoria Street, S.W.1. 











A single strainer of the type we supply to the C.E.G.B. 
handles five million gallons of water an hour — enough to 
maintain quite a spectacular waterfall! At Aberthaw 
Power Station there are six such units with a total capacity 
of 30,000,000 g.p.h. straining the condenser cooling water. 
Richardsons Westgarth rotary strainers are made in a 
range of sizes from 160,000 g.p.h. to 5,000,000 g.p.h., they are 
self cleaning, operate continuously, and the accumulated 
sludge is blown out at intervals without interrupting the 


flow. Please write for illustrated brochure. 


(RXW) 
(8) 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


A member of the RICHARDSONS WESTGARTH GROUP 


HARTLEPOOL, CO.DURHAM ANDAT S58VICTORIA STREET, LONDON, S.W.1. 
59 MOSLEY STREET, MANCHESTER, 75 BUCHANAN STREET, GLASGOW 
RW39 








ENGINEERING 20 May 1960 


Teledictor 


Machine Tool Control 


The Teledictor range of machine tool control systems 
offers a comprehensive choice of aids to the manufacture 
or inspection of piece parts. They are a development 
of techniques which have been in wide use for more than 
twenty years. 

The range comprises the following:— 

Static positioning equipment for jig-boring or drilling 
machines at low cost with accuracies of 0-0002in. in 
10in. 

Control consoles with built-in programmes for the 
manufacture or inspection of parts consisting of lines 
and circles. These consoles are either hand operated, 
for prototype work, or card operated for batch pro- 
duction. Accuracy of tool position, 0-0002in. in 10in. 
with facilities for setting cutter wear, or amount of 
finish cut for highest accuracy in the finished work. 
Alternative hand/card control in one console is available. 
Control consoles may also be used for copy-milling with 
adjustable scale factor. 

Arbitrary shapes, such as cams or aerofoils are manu- 
factured from punched card or punch tape machines. 
Special purpose machines to customers’ requirements. 


See Machine Too! Control on stand|C 114) at the 1.E.A. \Exhibition 
at Olympia from May 2Ist-28th. 


Teledictor Limited, 


Groveland Road, Tipton, Staffordshire. 
Telephone: Tipton 2828. Telegrams: Teledictor Tipton. 


the Electronics Division of the Revo Electric Company Limited. 





A control console containing static positioning built-in programmes 
for all lines and circles, and dividing head with cutter wear com- 
pensation working with Jones and Shipman 1215 grinding machine 
adapted for milling templates. 





f! Mild steel template manufactured to an accuracy“of 0-O00lin. in one 
Teledictor is a wholly owned subsidiary of Duport Limited and 7 machine setting. Time 24 hours, using manual control—no 


programme tape. 
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-SENDZIMIR Gold Strip Mills 


For rolling all types of ferrous and non-ferrous metals up to 120 inches wide 


Sendzimir Mills are built under licence by Robertsons. 
They have constructed all types of these mills (Strip Mills, Sheet Mills 
and Planetary Hot Mills) and have the specialist knowledge 
and skill so essential for the accurate machining to the very closest 
tolerances demanded in their manufacture. 
The main advantages of Sendzimir Cold Strip Mills are as follows— 


Large reduction at each pass Small work rolls render use of tungsten 
Freedom from strip crown and edge cracking carbide rolls economical 

Extreme accuracy of gauge Quick and easy roll changes 

High standard of surface finish Economy in maintenance 


i 
' 
l 
f 
[ 
ul 





Illustrated is a Sendzimir Cold Strip 
Mill for rolling stainless steel strip up 
to 50 inches wide. 


W. H. A. ROBERTSON & CO LTD - BEDFORD - ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES AND THE TORRINGTON METAL WORKING MACHINERY. 


WT 331 R 


i 
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» Simplifix—the sure and simple compression coupling 
= n £ ? n ee rs for copper pipe. Perfect joints with almost all kinds of tubing, 


including those with very thin walls. No work to do on the pipe. 


@) refe r Simply tighten the nut—the anti-friction washer prevents the 
pipe twisting. Manufactured since 1930, still the best. 


Ss] Ne ce Li a X Millions in use. Made in sizes to suit tubing from }” to 2” O.D., 


in a wide range of interchangeable standard fittings. Non-standard 
fittings also made to order. Let us send you the Simplifix catalogue. 


t h e foo i p ro of The illustration shows centrifugal machines at the Plaistow Wharf Sugar Refinery 


of Tate and Lyle Ltd., where large numbers of Simplifix couplings are used. 


couplin 
£ SIMPLIFIX COUPLINGS LTD - HARGRAVE ROAD 
MAIDENHEAD - BERKS - TEL: MAIDENHEAD 5100 
A member of the ALENCO Group of Companies 
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2BRUSHE 


Brush motor designed for pump drive with very heavy down-thrust oading. 


Exhaustive endurance tests have proved the 
outstanding reliability of these Brush Water 
Pump Drive Motors. 


For boiler feed and water circulating pumps, 
I. D. and F. D, fan and other auxilary driving 
motors—specify Brush. 


Boiler House feed water pump drive motor. 


el 


BRUSH 


ROTATING MACHINES 


For furthur details apply to: 
BRUSH ELECTRICAL ENGINEERING; CO. LTD. LOUGHBOROUGH ENGLAND A member of the Hawker Siddeley Group 


E4 
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LINCOLN ELECTRIC CO LTD 
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first 


name 
In 
Hydraulic 


SN AS The side loading of cargo using a Carron 
Jb } | Transporter is an entirely new approach to 





the technique of cargo handling. It does 
not impose limitations on the design of the 
superstructure and, as well as improving 
the appearance of the ship, saves valuable 


passenger accommodation. 


ARRON 


CARGO TRANSPORTERS 


Write to Carron Company, 
Engineering Department for further particulars. 
CARRON COMPANY « CARRON - FALKIRK - STIRLINGSHIRE 


LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENtral 7581 (4 lines) 


and at 22-26 Redcross Street, Liverpool, 1 125 Buchanan 
Street, Glasgow. C.1 33 Bath Lane, Newcastle upon Tynz 
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The world’s largest stationary 
Diesel Engine 











This 22,500 b.h.p. diesel engine, installed in the 
municipal power station of Copenhagen, 
incorporates four Renold chain drives which 
are still in operation after 26 years’ 


trouble-free service. 





FOR THE MOST EFFICIENT ... DEPENDABLE... DURABLE 
TRANSMISSION FIT 


CHAINS LIMITED . MANCHESTER 
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= THE PROXIMITY SWITCH ano some oF iTS APPLICATIONS 


BURNDEPT 


A valve combining streamlined flow with positive shut off. 


For HIGH PRESSURE HOT WATER HEATING up to 250 p.s.i. 


Notable features of design. 
1. Cast gun metal body and cover for strength and corrosion resistance. 
2. Heavy construction with strengthening ribs scientifically designed to distribute 
stresses away from the shut-off zone. 
3. ‘Y’ design ensures minimum flow resistance. 
4. Renewable disk and seat are made from different nickel alloys for long 
trouble-free life. 
Aluminium Bronze spindle with provision for repacking gland 
under pressure if necessary. 
Extra wide and deep gland chamber packed with special braided and graphited 
asbestos block rings. 
New Design Handwheel for comfortable and effective operation. 
Available with Double Regulating Device for proportionate control of flow 
at all settings. 
Fig 1200 also suitable as a general purpose 


steam stop valve. 

There are 3 models of this valve in sizes from } in. to 2 in. 

1. Fig 1200 GM ‘Y’ Type Stop Valve. 2. Fig 1200R GM ‘Y’ Type 
Regulating Valve. 3. Fig 1200 DR GM ‘Y’ Type Double Regulating Valve. 


Bos a Na ee NR Te 5 genie ea 





ee ete Souder 


Please write for the brochure in which they are described and illustrated. 
HATTER ae F E of ]} the name for good valves 


HATTERSLEY (ORMSKIRK) LIMITED ORMSKIRK «: LANCASHIRE 
and at HALIFAX and LONDON 








STEELS © 
UNIQUE 


WAY 
SERVICE 






Steels bring new scientific skill 
to industrial problems. 


STEELS ENGINEERING INSTALLATIONS LIMITED 
Sunderland, England. Home & Overseas Sales Office: 143, Sloane Street, London, $.W.1 Tel.: SLOane 6178 
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Men who brew beer use 


| 


Pneumatic Equipment 


Brewers realise that a high quality product creates a greater demand. 

They have also realised that to meet the greater demand it is essential to 
have efficient and reliable plant. 

For example, the famous brewers Messrs. Ind Coope Ltd. employ two 
“BROOMWADE” carbon ring air compressors to supply sterile oil-free 
compressed air for various duties in their modern brewery at Alloa. 

For QUALITY, EFFICIENCY and RELIABILITY, “ BROOMWADE” 
equipment has won an enviable reputation, not only in the Brewing Industry, 
but in most industries throughout the world. 

Stationery Compressors are available with outputs from 2 to 2,200 c.f.m., 
including a range delivering OIL-FREE AIR, so essential in chemical and 
food processing, instrument control, breathing apparatus and similar 


applications. 


Two “BROOMWADE” TYPES 
Dry Cylinder Carbon Ring Air 
Compressors delivering OIL- 
FREE AIR, installed at the 
brewery of Messrs Ind Coope 
Ltd., Alloa. 


BROOM & WADE LIMITED 


P.O. Box No. 7, High Wycombe, England. 
Telephone: High Wycombe 1630 (10 lines) 
Telegrams; ‘Broom’, High Wycombe. Telex: 15-527 





jE ate 
“BROOMWADE” TYPE C660 
Dry Cylinder Carbon Ring Air 
Compressor delivering 100 c.f.m. 
of OIL-FREE AIR at 100 p.s.i. 


P la f 


AIR COMPRESSORS & PNEUMATIC TOOLS : 7 | “ee 


FRGLANS 


Your BEST Investment 
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GROFTS STATIONARY FIELD 
MAGNETIC INSTRUMENT CLUTCHES 


r 


Specially developed for use in the increasingly important 
fields of light engineering and instrumentation, they have 
a wide variety of applications as clutch couplings, clutch 
brakes and duplex clutches. 


The standard range covers five sizes, transmitting 
torques from 4 to 420 oz/ins. at speeds up to 
20,000 r.p.m. 

Additionally, a range of positive engagement clutches, 
of similar sizes, transmits torques from 14 to 1400 
oz/ins. These are suitable for many applications 
where a non-slip drive is essential. 


It’s Crofts Instrument Clutches for rapid response 
every time ! 


Pen 22 SPSS seen 


i Write for Publication 6013, show- 
| ing typical applications, and giving 
; operating data, technical details, 


and dimenions. 


L .eneeeeeeeeseeee 


CROFTS (ENGINEERS) LIMITED 


POWER TRANS MI 1ON ENGINEERS 
THORNBURY BRADFORD 3 vg Telephone: 6525] (29 lines) 
Telegrams: “‘Crofters Bradford Telex’ Telex 51186 


RED TAADE MARE BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool! 


London Manchester Newcastle Northampton Nottingham Sheffeld Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representction 
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control engineering- 


The experience gained by this Company over many years of Control 
Engineering in almost every industry, together with considerable 
resources for research and development are available to you for the 


solution of your present and future control problems. 


ENGLISH ELECTRIC 


control gear 


See our exhibit on Stand E 215 
Instruments, Electronics and Automation Exhibition 
May 23rd-28th, Olympia 
THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 

Control Gear Division, Kidsgrove, Stoke-on-Trent, Staffs. Tel: Kidsgrove 2141/3 


wORKS: STAFFORD - PRESTON " RUGBY * BRADFORD * LIVERPOOL * ACCRINGTON 





CG 1A 
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AEl engineers 
know the Steel 
: industry 





There are AEI engineers who specialise in the Steel Industry. 

By working closely with the industry over many years they have virtually 
become a part of it, They study its problems closely, and are always 

at hand to advise on electric drives and control equipment. Call on them 
at any time. They will assist you with everyday plant problems or 

the planning of major projects, 


AEI ELECTRIC DRIVES 


Associated Electrical Industries Limited 
Motor and Control Gear Division 
RUGBY AND MANCHESTER, ENGLAND 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V & 
AS412 
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Top Gears for industry 





The top gear today, of course is made by David Brown — 
just as it has been for one hundred years. And there’s a good 
reason for this universal approval of a famous name — for 
David Brown make the biggest range of gears in the country. 
Everyone is fully proved and unsurpassed in its class for 
accuracy, quiet running and dogged dependability. 

It adds up to this— more and more manufacturers are 
going straight into top with David Brown gears. 


D * BR R Oo W WN An alliance of engineering specialists in gearing, machine tools, 
V I D casting, automobiles, and agricultural tractors and machinery. 
THE DAVID BROWN CORPORATION (SALES) LIMITED 


GENERAL GEAR DIVISION, PARK WORKS, HUDDERSFIELD. TELEPHONE: HUDDERSFIELD 3500 


oa/sors 
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ALLIEN PUMPING [ 


for Power Station service 


The plant illustrated is in service in the Electricity Supply 
Commission’s Highveld Power Station, Orange Free State, 


South Africa. 
It comprises four Allen horizontal double-suction, two-stage 


pumps with 20/16-in. branches, driven by 1,245-h.p. M-V motors. 
Each pump is designed for a duty of 360,000 gallons per hour 
against a total head of 490 feet running at a speed of 1,485 r.p.m. 
These pumps are typical of a large number of ALLEN units 
installed for power station and waterworks service. 


ALLEN centrifugal, axial and mixed flow pumps, horizontal 
or vertical, are designed to meet all requirements up to 
the largest capacity units needed in modern installations. 


Specialists in complete Pumping Plant Installations 


mA W.H.ALLEN SONS & C° L™ Bare 


Telephone: Bedford 67400. Telegrams: Pump Bedford Telex (Telex No. 82100) 
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DeZurik Corporation 
U.S.A., by 














DeZURIK 


easy operating VALVES 


DeZURIK’S exclusive eccentric principle opens or closes port fully 
with only a quarter turn; eliminates friction, binding, seizing. 

No lubrication needed; no reseating. Only four basic, trouble-free, 
parts leave nothing to go wrong. Unrestricted, straight-through flow; 
no dirt-traps; no bonnet cavity. Genuinely easy and fast in use. 

For best results with least effort, specify DEZURIK ! 


Manufactured in 


England under licence 


from the 


y 


MILLSPAUGH LIMITED, ALSING ROAD, SHEFFIELD, 9. 
Tel: 42411 (5 lines). 


LONDON SALES OFFICE : 22 CARLTON HOUSE TERRACE, S.W.1. 
Tel: WHitehall 7107 


LONDON 





Telex 54-107 


ROUEN 








MEMBER OF THE 
HADFIELDS GROUP 


OWEN SOUND 









































Did you know that this 


bit of tube 


could blow a hole 


in your profits? 


yy 


Ae 
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The heating elements of bakers’ 
steam tube ovens are generally 
solid drawn steel tubes. The 
combination of over-heating and 
high pressure is likely to cause 
violent and dangerous explo- 
sions, Often the material is mis- 
used with similar results. Such a 
disaster could be tragic, but must 
certainly entail loss of time, out- 
put and profits. 


Vulcan know 


Overheating is one of many factors to cause explosions in 
ovens. The expert who knows them all, and just where to 
look for potential faults and danger spots—and not only in 
ovens—is the Vulcan Engineer Surveyor. 

industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 
first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan'—a journal 
for all users of plant and machinery with 
reports of accidents and safety hints. 
Write to Dept. 19 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD 
67 KING STREET, MANCHESTER 2 
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SHOTTON 
BLACKHEART 
MALLEABLE 
CASTINGS 
anc 
PEARLITIC 
MALLEABLE 
CASTINGS 









New methods and the most modern foundry 
techniques backed by 64 years’ experience in the 
production of high-grade malleable castings. 


Sos Yersonal Bo eee 
SHOTTON BROS. LTD 


MANCHESTER STREET FOUNDRY Member of the 


OLDBURY - BIRMINGHAM 
Phone: Broadwell 1631 


(and new foundry at Halesowen) Birfield Group 
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Electrostatic Precipitator collecting carbon 
dust. 








ee 


A Scrubber dealing with dust from a foundry 
; shake-out. 


7 a 


Complete Control of 
PROCESS DUSTS 


is provided by 


Sfeativent 


DUST COLLECTION SYSTEMS 


ALL types of process dusts are dealt with by 
Sturtevant, and dust collection systems embodying 
the most modern, efficient and economical equip- 
ment are designed and installed. Ranging from 
mobile self-contained units to overall plant installa- 
tions comprising scrubbers, cyclones, textile filters 
and electrostatic separators, Sturtevant systems are 
supplied for small and large applications, however 


complex, in every industry. 








Cyclones collecting dust from and lime- — 
org x fi se a A Textile Filter handling zine oxide. 


stone crushers, screens and conveyors. 


Details of the characteristics and control of DUST are given in our publication D 2004 which will be sent on request. 
STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 
AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 400 SUSSEX STREET, SYDNEY, N.S.W. 
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We cannot deal with sheep or goats, but 


the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating ae 


Moisture and oil drops from compressed air 
Moisture from steam 
Dirt particles from gases 


Pare U ez 5 


SEPARATOR DIVISION 


5. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 
Telephone: East Kilbride 2059! Telegrams: ‘Hoisting’ East Kilbride 








ENGINEERING 20 May 1960 








services 
to the 
nuclear 
industry 


This electrically driven 23” (63.5 mm) 
shut-off valve opens in 8 secs. 

and automatically closes in + sec. 

in the event of current failure. 
Manual over-ride is fitted if required. 
Used in gas lines at 350 p.s.i. 

(24.61 kg/cm?) and 400°C it stays 
safely shut with pressure upstream 
and vacuum downstream or vice versa. 
Small and compact, it is capable 
of development for higher duties 


or larger sizes. 


Flight Refuelling Ltd 


33 






4 

















self sealing couplings 





TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET - Telephone: Blandford 501 
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KARIBA 


330-kV Transmission System 
Protected by Reyrolle Type-H 
Distance Protection 











é 
: “fi fg - _ 
parton D .. CAE, a aes 
Lusaka, Kitwe, *:; Es z3 a a- ~ Consulting Engineers 
Sherwood, Bulawayo, W3xp. @pes th Messrs. Merz and 
Norton, Salisbury McLellan 


Reyrolle type-H high-performance distance protection 
incorporates the following important features : 


High speed for all types of fault 

Accurate measurement for exceptionally wide range 

of source to line impedance 

Negligible over-reach on D.C. transients 

Separate moving-coil elements for earth-faults and phase-faults 
All relay-elements identical and easily removable 
Self-contained design reduces panel wiring 


Built-in phase-selectors for single-phase auto-reclosing if required 


Applied to major transmission lines throughout the world 


Reyrolile 


A REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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for wnmeediate 
delivery ex-stock 


CO AAO AAAS 
OOOO OOOO? 


of ALL BRITISH 


__| AABACAS 


"3 § Electric HOISTS and 
scoff -the-shelf’ 


COA AOD PALO | 


sags 
Or write now 


for our new 
Handilng 


ee AABACAS 
ENGINEERING CO. LTD. 
i Rd., Birkenhead, Eng. 





* London Office: St. Martin's House, 29 Ludgate Hill, London, E.C.4. Tel. CiTy 7831/2, 
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Plant Engineer faced with 
seize-up 
of heat exchanger ! 


He knew, of course, that scale had been building up for some 
time. But you can’t keep shutting down such complicated 
plant every few weeks. Better, he thought, to wait 

until the job really needed doing—then get 

it over fast. This is how the 


Plush. Hen situation was 
Bo Sts tay 

aay ed tuatge a 
+ Enyinter arningy ery 7). Promised 150, ~ tora. 
Ge thay jn, MCL Haake iy | Mele, 








The G.D. 

Chemical Cleaning 
Service is the fastest and 
most effective way of descaling all 

closed and complicated systems — boilers, pipe 
systems, condensers, economisers, towers, coolers and many 

other types of plant. Let us know of your problems, and if possible 
send a sample of scale. 


Fast and thorough chemical cleaning by 


GENERAL DESCALING CO. LTD 


RETFORD ROAD, WORKSOP, NOTTS. Tel: 3211/5 Telex: 54159 
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Mather & Platt pumps and 
motors on furnace cooling 
duty in the pump house of a large 


steel works. In the foreground 





isa 12”/15” Medivane delivering 4,500 g.p.m. against 
a 140 ft. head and driven at 1,470 r.p.m. by a 
drip-proof squirrel-cage motor rated at 260 b.h.p., 


2,750 volts; next to this is a 16”/20” Medivane 
driven by steam turbine, and in the background 
} 1S M i S are two 17’/20” Lonovanes driven by drip-proof 
and squirrel-cage induction motors. 
MOTORS 
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\ s\\\ \ 
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Duties and 
all Services 
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Mather & Platt PARK WORKS, MANCHESTER, 10 
LIMITED 

Telephone : COLIyhurst 2321 Telegrams : Mather, Manchester 

A3t/t 
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Axial Flow Air 
Compressor 























350 H.P, Turbine for 


Gasifier 


GAS TURBINE DRIVEN 























Radial Flow Free Power 
Turbine 

















MACHINERY 








AXIAL 











soo H.P, ‘*Basilisk’’ Gas Turbine 
(Shaft Power and Air Bleed versions) 








AND 








RADIAL FLOW 








soo G.P.M. Lightweight 
Pumping Set 


AIR COMPRESSORS 




















| DAVID BUDWORTH 


Limited 


— 








Instructional and 
Test Set 














ae 





Axial Flow Compressor for 
Instructional Use 





























Bleed Air Engines up to 
2.¢ p-p.s. at 60. p.s.i. 























HARWICH ESSEX 


Telephone: HARWICH 116 





Generating Sets up to 
400 kW. 









































High Performance 
Suction Fan 
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a sound foundation 


for trouble free 








service 






Motor Bogie frame supplied to 
Beyer Peacock Ltd. and W.G. 
Bagnall Ltd., for the 1,250 h.p. 
AIA-AIA Diesel Electric Locomo- 
tives built by the Traction Division 
of Brush Electrical Engineering Co. Ltd. 
for the British Transport Commission. 





One piece cast steel BOGIES 


The design combines maximum strength with minimum weight. 
E S C “Commonwealth ’’ bogies give smooth easy riding at all 
speeds and require the minimum of maintenance, ensuring maximum 
locomotive availability. 


ENGLISH STEEL 


CASTINGS CORPORATION LTD 


River Don Works. Sheffield 
A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 














THAT 


Sting 


YOU WANT IS 





Neo. 1200 
Three dozen Assorted Light 
Expansion Springs, suitable 
for carburettor control, etc. 
13/6. 





No. 760 
Three dozen Assorted Light 
Compression Springs. 1” to 
4 long, 22 to 18 S.W.G., }” 
to }° diam. 6/6. 





Three dozen Assorted 1” to 
4” long, 4” to }?” diam., 19G 
to 15G. 5/6. 












No. 757 


Extra Light Compression, 1 
gross Assorted, i” to %” 
diam., $” to 24” long, 27 to 
19 S.W.G. 15/-. 
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We know exactly how difficult it is to find 
springs for experimental work . . . we've 
been making quality springs for over 100 
years. So, we confidently offer you our 
excellent range of small boxed assortments 
which covers a very wide range. 


We can only show a few boxes. Send us a 
p.c. for our full list. If ever you are stuck 
with a spring problem let our Research 
Department put their long experience at 
your disposal. 


Have you a presswork problem? 


If so, the help of our Design Staff is yours 
for the asking. 


TERRYS 


for SPRINGS 





Really Interested in Springs? 
** Spring Design and Calculations ”’ 
9th Edition tells all — post free 12/6. 








©} 


Cut production costs with 
Terry’s Wire Circlips. We 
can supply immediately from 
stock — from }” to }”. 


HERBERT TERRY & SONS LTD 
Redditch, Worcs. 


(Makers of Quality Springs, Wireforms and 
Presswork for over 100 years) 


No. 758 
Fine Expansion Springs. 1 


No. 753 


Three dozen Assorted Light 
Expansion }” to }” diam., 2” gross Assorted 4” to #” 
to 6” long, 22 to 18 S.W.G. diam., 3” to 2” long, 27 to 
10/6. 20 S.W.G. 15/-. 


Looking for good Hose-Clips? 
Send for a Sample of Terry’s 
Security Worm Drive Hose 
Clip and price list. 
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Maintenance of your loading bays and vehicles is expensive. 
You can cut those costs and improve the appearance of premises 
and vehicles by fitting Goodyear fenders. 

They provide long-lasting, effective protection by absorbing 
bumps and blows without damage to themselves or to the vehicles 
and premises they protect. 

Full details of these fenders may be had from your nearest 
Goodyear depot. 


Goodyear Vehicle Fenders 

Choice of three cross-sectional shapes in white or black rubber. Easily fitted 
to metal or wooden bodies. Preformed corner pieces avoid mitred joints and 
give maximum protection where most needed. 


Goodyear Loading Bay Fender Units 

Made from heavy-duty D section and supplied complete with mounting 
bracket. Combination of projection and spacing ensures effective operation. 
Design of units prevents damage by vehicles settling on fenders during loading. 


GOOD, YEAR 


VEHICLE AND LOADING BAY FENDERS 





(GREAT BRITAIN) LTD »- WOLVERHAMPTON ™ 





THE GOODYEAR TYRE & RUBBER COMPANY 
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of Executive 
Ignorance 


ig MAY be unbelievable, but British 
industry has the means within its 
reach to save £70,000,000 annually— 
and takes no advantage of it. For that 
much money, the London-Birmingham 
motorway could be built twice over. 

The means in question are not a 
novelty but a technique that has been 
developed over the past ten years: the 
industrial application of radioisotopes. 
Savings between three and four million 
pounds annually are already being 
realised through sporadic application in 
chemical analysis, density and moisture 
content measurement, and_ thickness 
gauging. Dr. J. L. Putman, acting 
deputy divisional head at the Wantage 
Research Laboratories of the Atomic 
Energy Authority, says that without 
any new discoveries or added funda- 
mental research, the savings could be 
increased by a factor of ten or more if 
the techniques were used wherever 
applicable. 

That management does not 
enough technical literature is Dr. 
Putnam’s disturbing conclusion.  Iso- 
tope techniques have been widely 
discussed in the technical and even the 
lay Press, yet the industry appears 
to be remarkably reluctant to 
grasp the significance. The Atomic 
Energy Authority finds it necessary to 
undertake missionary work on top of its 
efforts in fundamental and applied 
research. 

In cooperation with the Institute of 
Directors a booklet /sotopes at Work has 
been prepared, which simply lists 350 
industrial applications of radioisotopes. 
A mobile exhibit and consulting labora- 
tory is now travelling up and down the 
country, spreading the gospel of radio- 
isotopes, giving advice, and gathering 
information on further applications. 

All this is done at public expense, and 
is necessary because executives do not 
always keep up to date through the 
technical Press with new developments. 


read 


Specialists from 
Two Professions 


As a hospital patient lies under the 
business end of an X-ray machine, what 
thoughts crowd into his mind? Added 
to his ignorance of his body’s condition 
is his ignorance of the strange machine 
above him. That battle with fear must 
be fought out by each individual patient, 
but an earlier battle was well fought and 
won—the battle of doctors and surgeons 
to acquire an understanding of new 
machines and of engineers to develop 
and improve them. 

There is now a rapidly growing num- 
ber of men in most industrial countries 
who have added the one specialism to 
the other. If some of the romanticism 
has vanished from, for example, loco- 
motive engineering, a new adventurous 
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life for the engineer is opening up in 
medical, surgical and biological work. 

Look at some of the recent develop- 
ments and innovations. At St. Thomas’s 
Hospital medical school in London, a 
new electron microscopy centre is to be 
brought into use this summer. It is for 
research into the cause of rheumatic 
diseases, which are described as probably 
the principal cause of illness-absenteeism 
in industry. 

Equipment has been developed for 
studying the servomechanism which 
controls the pupil of the eye, for 
analysing the oxygen content of the 





blood, and for examining the action of | 
the heart as a pump. These advances | 
could not have been made without elec- | 
1 
| 


| tronic and other engineering techniques, 


Economists | 
and the Economy 


There may still be employers who feel 
that asking an economist to help direct 
their business is about as relevant as 
expecting a teacher of grammar to write 
a successful play. 

If there are, their number is decidedly 
on the wane. The large or medium 
sized firm without an economist, or at 
least an economic consultant, within 
reach, becomes decreasingly common. 

What the economist does is not cap- 
able of certain answer. The academic 
member of the tribe may spend, or seem 
to spend, much time in lively debate on 
which way the economy is going. The 
only final answer is provided by events. 

In industry the economist is likely to 
be engaged on less uncertain activities. 
Quite humble commercial research keeps 
many busy. Not all are concerned with 
the business of predicting what the 
likeliest markets are or should be. 

An obvious benefit to the firm whose 
economist is well keyed in to the day to 
day management is his trained mind, 
able, given the opportunity, to interpret 
the significance to the company of 
trends at home and abroad. 

In the United Kingdom economists 
in business have yet to make the contri- 
bution or achieve the position of their 
opposite numbers in the United States. 
In the Business Economists’ Group 
they have a responsible body leading the 
way to a more general appreciation of 
what can be done by these relatively 
new boys in the management team. 


Four Tons 
200 Miles Up 


That the Russians have “done it 
again °’ with the successful launching of 
the first so-called Spaceship Satellite is 
beyond question. Indeed, in some 
quarters it is believed that this puts 
Russia three years ahead of the United 
States in space exploration, thus 
proving that Russia’s lead established 
when Sputnik I was launched in 
October, 1957, is not only being main- 
tained, but even increased. 

Whether the date of launching, 
15 May, was contrived deliberately to 
fall on the second birthday of Sputnik III 
is not known, but there is little doubt 
that it was timed to coincide with the 
eve of the Summit meeting in Paris. 
The new spaceship is of course very 
much larger than any of its predecessors, 
with a weight claimed to be 4-1 tons, 
2-1 tons being accounted for by a 
special cabin designed to take a man, 
and said to have a dummy man inside 
it. According to a Moscow broadcast, 
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transmitting the physical conditions 
within so far as they would affect a 
man’s life. However, the crux of*the 
problem, that of recovery, is still 
unsolved, the main purpose of the new 
ship being, apparently, to test the cabin 
design. 


of Peace, Plenty 
and Summits 


Perhaps the most important outcome, 
even after all the uproar in Paris from 
an outraged Mr. Krushchev, is that 
there will be more frequent meetings 
at the Summit in future. 

If that is so a fundamental change in 
the future for the engineering industries 
of not only the Western world could 
gradually take place. At a series of 
Summit meetings a disarmament agree- 
ment might or might not be signed. 

Temporary alarms apart, such meet- 
ings could hardly continue without 
reducing the tensions between power 
blocks whose leaders were getting 
accustomed to talking across the table 
instead of bawling each other out 
through the medium of Fress con- 
ferences. 

In an atmosphere of reduced tension 
it would be only a matter of time before 
the defence budgets would begin to 
wilt. Manufacturing capacity would 
have to turn elsewhere for employment. 
With the continuing tendency for the 
proportion of world trade occupied in 
manufactured metal products to increase 
there need be no undue alarm about 
that. 

What matters more, in the arduous 
business of becoming more competitive, 
improving our share of world markets, 
is that so much research in industry 
has been paid for by defence contracts. 

A Government can survive the 
abortive spending of £65 miilion on a 
rocket project. The industrial group 
that lost that sort of money would be 
in the hands of the receivers, or its 
competitors. Yet on all sides the 
paramount importance of research and 
development is acclaimed, while there 
is an equally urgent need to achieve the 
highest quality in established products. 

Beyond the Summits may lie a less 
threatened world but it will not be any 
calmer. A great deal depends on how 
we succeed in a voluntary economy in 
finding the money for improvement and 
advance. And in speeding the growth 
of the developing nations to whom 
more of industry will be turning for 
markets. 


Iron and Steel 
above 1957 Records 


As expected, the Iron and Steel Board’s 
figures for the first quarter of the year 
in the steel industry confirm that from 
being run down steel stocks have 
changed to building up. The effect 
has been to add half a million tons to 
the pressure of demand on steel in the 
quarter compared with the year before. 

Two hundred thousand tons of steel 
went into stock building in the first 
three months of the year. Last year half 
as much again was taken from the 
stocks. 

Home consumption of steel for the 
quarter was almost 25 per cent up on 
last year, from 4-3 million tons up to 
5-3. Adding in half a million tons for 
the stocks and another 300,000 tons on 
to exports, up from 800,000 to 1,100,000, 
the total demand was 6-6 million tons. 


| this cabin is equipped with instruments | This was fully met with only 300,000 


| tons being imported. ; 
| The board somewhat pessimisticall 
| combines the factors of increased 

overseas competition and higher 
| home demand to predict that there may 

be some slight reduction in the amount 
| of steel exported by the United King- 
| dom. 

From the last quarter of 1959 to the 
| first of this year steel deliveries have 
| increased by a tenth. The only sectors 
| not now above the previous record 
levels of 1957's last quarter are plate, 
rails, colliery arches and forgings and 
castings. 

The vigorous activities of the far 
makers and the domestic appliance 
industry is reflected in a total home 
supply of sheet steel 46 per cent higher 
than in the first quarter of last year. 
Imports of sheet steel rose from 31,000 
tons to 142,000 tons. Exports rose 
only to 104,000 tons from 83,000. 








| quarter of 1959 and 
| first of 1960. 


Apart from the increases in sheet and 
strip there has been a lively improvement 
in deliveries of rod for reinforced con- 
crete. From 9,400 tons a week in the 
fourth quarter of 1957, deliveries 
improved to 11,200 a week in the last 
12,700 in the 


and Serving your Time 
in Research 


To become a corporate member of the 
Institution of Mechanical Engineers it is 
normally necessary to have had practical 
shop training or experience. Academic 
qualifications are not enough. 

Another kind of training or experi- 
ence is likely to qualify a man in the 
future, because the Institution are 
hoping to change the by-laws so as to 
admit “ outstanding candidates working 
in the mechanical research field.” In 
the current issue of the Institution's 
journal, the new President, Professor 
O. A. Saunders, F.R.S., sends a message 
to ali present corporate members, 
explaining the proposed changes. A 
meeting to be held on 25 May will 
decide whether to adopt the new rules. 

The Institution say: “it is a 
feature of the development of mechanical 
engineering today that progress depends 
upon the possession of precise scientific 
knowledge. There are some among 
those who increase our knowledge of 
the fundamental sciences of our pro- 
fession who are promoting the develop- 
ment of mechanical engineering and 
should be members of our Institution.” 

The Institution still advise young 
people entering the profession to obtain 
practical experience, and they estimate 
that not more than 1 per cent of future 
candidates for election will offer the 
research qualification. 

Just how important that I per cent 
can be is well illustrated by the Institu- 
tion’s choice of President for this year: 
Professor Saunders, after graduating, 
went to the Fuel Research Station in 
1926, and has spent most of his time 
since then in research and education. 
But he has kept in close touch with the 
industrial aspects of mechanical engi- 
neering and is highly regarded in the 
profession and in industry. 

By being willing to change their rules, 
the Institution are catching up with 
external change. Research is the most 
obvious type of experience for this 
special consideration. There is no sign 
that any other type of experience, such 
as management, will get similar consi- 
deration in the future. 
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Abrasion Won’t Harm Basalt 


Use fused cast basalt to get rid 
of worst abrasion problems. 
This advice is not fantasy but 
fact: if you don’t believe it, 
read what other users have to 
say. 


Best occurs naturally in several parts of 
the world, but the deposit most amenable 
to casting and annealing is at Kalenborn in 
Federal Germany. The value of fused cast 
basalt for abrasion resistant linings is widely 
recognised in Germany and in many countries 
throughout the world, and in recent years the 
material has made quite an impact on the 
United Kingdom market. Kalenborn fused 
cast basalt is imported into the United Kingdom 
by R. B. Hilton Limited of Greenwich who offer 
many standard tiles from stock as well as a 
service in fitting and installation. 

Components are made by melting basalt at 
over 1,100° C and pouring it into sand or cast 
iron moulds. The surface solidifies into a glassy 
layer. Moulds are broken away when still red 
hot, and castings undergo complex annealing 
treatment for up to 60 hours, during which time 
any internal stresses are relieved and the material 
takes on a desirable internal structure. 

Standard tiles are about 8 x 8 x Ijin; 
the smallest is 8 x 3 x Ijin, and the thickness 
can go up to !jin. For purposes such as the 
linings of ball mills, they can be made up to 
24 in thick, but this is unusual. 

Linings can also be made to drawings for 
particular applications. If non-standard shapes 
are required, the time from receiving customers’ 
blueprints to receiving the special tiles is about 
two months. As a guide to design, the largest 
single castings should not exceed 15 1b and the 
smallest 3 lb in weight. They should be fairly 
constant in thickness and bends and corners 
should be designed with this in mind. Normally, 
fused cast basalt cannot be drilled for hanging 
or bolting. However, it is possible to cast tiles 
with holes to take countersunk bolts. 

Linings for pipes are made either by normal 
casting with a thickness of about 1} in, or by 
centrifugal casting to a thickness of about @ in. 
The maximum diameter in pipes is normally 
12 in both for cast and spun, and the lengths 
vary between 10 and 20in. Anything bigger 
would generally comprise two or more segmental 
tiles, but this size limitation depends only on 
control of the casting and annealing, and is 
steadily being raised. 

Cutting is a very skilled job and is carried 
out in three ways. Hand cutting or chipping is 
really only suitable for minor adjustments in 
size of a new tile. Cutting with diamond or 
boron carbide abrasive wheels is absolutely 
accurate, but is expensive and can be a lengthy 
process because of the hardness of the material. 
Straight cuts across the central portion of flat 
tiles can be made by a Calor gas flame technique 
developed by R. B. Hilton. It is very quick 
and inexpensive and is reasonably accurate with 
practice, but 5 per cent or more rejects can be 
expected depending on the skill of the operator. 

Tiles are bedded in cement mortar, usually 
about 0-3 in thick. Portland cement is normal, 


Properties of Fused Cast Basalt 





Density 2-84 gm per c.c. (178 Ib per cu. ft) 
Thermal conductivity 
Thermal expansion 
Therma! resistance 


Tensile strength 


7-24 Btu per sq. ft-hr-° F per in 
Similar to cast iron 

300° C, but suffers from thermal shock 
2,850 Ib per sca. in 


Compressive strength 71,000 Ib per se. in 
Bending strength 4,250 lb per sq. in 
Angle of slip More favourable than steel 





but for improved acid resistance where the 
tiles are not being bedded down on new Portland 
cement work, an aluminous cement is used. 
Such cements, however, are not the best for 
withstanding vibration, and are vulnerable to 
certain chemicals. Pyrinac resilient mortar 
withstands vibration, cushions mechanical shock, 
and has better adhesion than cement mixes, 
while other special mortars are made for resisting 
solvents such as ketones. 

Users seem unanimous in commenting favour- 
ably on the life of fused cast basalt. Reported 
wear rates vary from a half to a fortieth those of 
other “* wear resistant ”’ materials. 

A West German glassworks comment on use 
for pipes and bends for pneumatic transfer of 
silicates: ‘Only one bend had to be replaced 
because of a groove about 40 mm wide at the 
end of the bend. Experience has shown that 
pipes lined with fused cast basalt have about 
eight times the working life of ordinary pipes.” 

Pulverised fuel and hot gases at 100° C are 
conveyed in lined ducts at the ICI Metals 
Division, Kynoch Works in Birmingham. This 
installation was made in 1955 for feeding 
pulverised fuel to cyclone boilers and has 
carried at least 15,000 tons. It is still in service 
without need for replacement. 

Kitteldeutsche Hartstein-Industrie AG, have 
used fused cast basalt for lining cyclones: “ In 
1954 we obtained two cyclones of 3 mm steel 
plate with a joint output of 960 cu. m per min. 
After three months of abrasion damage the 
cyclones had to be renewed. Then they were 
fitted with fused cast basalt. After six years 
these linings have fully proved themselves. 
The impressed numbers are still to be seen on the 
individual moulded shapes.” 

Chain conveyors are another successful appli- 
cation: Preussische Bergwerks-u. Hutten-AG 
wrote in 1955: “Lined troughs of the chain 
conveyor for moist mine waste handled 300,000 
tons in a period of 2 years. Some conveyors, 
with softer products had a satisfactory life of 10 
years and more ”’. 

Most of the CEGB power stations use fused 
cast basalt; indeed, many of their sluiceways are 
lined with this material, while Northfleet power 
station has about 5,000 ft of pipe lined with it. 
Many large steel, chemical and mining works in 
Europe, India and the Far East have installed 
this material. 

The rate of wear of fused cast basalt is so 

small that it can be used in ball mills for grinding 
paint pigments without fear of colour con- 
tamination. From Mitteldeutsche Emaillierwerke 
M. Fratschmer of Frankfurt comes this comment: 
“ We use these linings not only for our priming 
mills but in particular for our white enamel 
mills. No colour impurities have been found, 
so in our opinion these tiles would be suitable for 
delicate colours.”’ 
_ Care must be taken to avoid heavy direct 
impact, and balls should not exceed 2 in diameter 
in ball mills. However, on the subject of 
breaking, a metallurgical works in Germany 
wrote in January, 1960: ‘* The bunkered material 
consists of keenly sharp and glassily hard brown 
iron ore. Up to today 650,000 tons have gone 
through the bunker. So far there is no apparent 
wearing away of the fused cast basalt lining. 
Up till now not a single basalt tile has fallen 
out or been broken. Also, there is no sign yet 
of any small parts breaking off the sides of the 
tiles. By having fused cast basalt linings the 
amount of damp ore lying against the bunker 
sides and not going through is considerably 
reduced.” 

To end in the United Kingdom: for coke 
chutes. In one instance where 32 sq. ft replaced 
4in thick manganese-steel, the wear ratio was 
9 to I. In another, 123 sq. ft were lined with 
Kalenborn fused cast basalt instead of jin 
thick carbon-steel, and this gave a wear ratio 
of 36 to 1. Is further comment needed? 
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(Top) Lining of ore bunker in the Midlands. 
(Middle) ‘* Specials” spell success for cyclones. 
(Below) Pressure grouting around tube linings. 
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Hot Bearings 
Made from Cermet 


Mixtures of metals and ceramics, known as 
cermets, are not living up to the high hopes 
once held out for them as the answer to high 
strength at high temperatures; an over simplifi- 
cation, perhaps, but true. Emerging from the 
work of Morgan Crucible Company, however, 
is a very promising use—for high temperature 
bearings. The one most suited for this is a 
75 nickel-25 mullite composition which oxidises 
to give a shiny grey-black film at high tempera- 
tures. 

This nickel oxide film performs satisfactorily 
without lubricant when run against a hard 
Stellited surface. It has the characteristic, 
though, that the oxide film is only self-repairing 
at temperatures above 500° C; below this, it is 
worn off and is abrasive, and at room tempera- 
ture the coefficient of friction is 0-5. Morgan 
recommend that the oxide films on the Metamic 
cermet (it is grade 247) and the Stellite should be 
deliberately formed before running in. 

So far, these bearings have operated satis- 
factorily under these conditions: pressure—up 
to 500 Ib per sq. in; temperature—500 to 900° C; 
surface speed—up to 22 ft per min; with a coeffi- 
cient of friction of about 0-3. These conditions, 
say the company, should not, however, be present 
simultaneously. The material has not been 
tested under high speed, low load conditions yet, 
but it is thought that it may be satisfactory 
providing the PV value is low. 

Applications where this material appears 
promising are slow moving or intermittent high 
temperature bearings. It has been supplied on 
an experimental basis for the bearings of thrust 
reversers for jet engines, and also as a replace- 
ment for graphite in bearings for automatic 
stoker parts. Improved grades are being devel- 
oped with self healing oxide films at low tempera- 
tures. 


Properties of Metamic 247 





Bulk density. . 5-4-5-6 gm per c.c. 


Apparent porosity Less than 8 per cent 


Cold bend strength 21:6 » 10* Ib per sq. in 
Bend strength at 
SC. .. 22-8 x 10° Ib per sq. in 


oh ae =e i 25-4 « 10° Ib per sq. in 
L1G C ... KG ie " 6:3 « 10? Ib per sq. in 
Thermal expansion a 10 « 10-* per °C RT to 1,000° C 


Thermal conductivity 0-036 CGS units 


200-250 VPN before oxidation 
250-300 VPN after oxidation 


Hardness 


Youngs modulus 22:5 « 10° Ib per sq. in 


2} in dia., 3 in long 
2 in dia., 6 in long 


0-004-0-008 in, cold 
Stellite 12 


Dimensional limitations 


Operating clearances 


Counterface material 





Morgan Crucible Company Limited, Battersea 
Church Road, London, SW11, 


Thick Aluminium Plate 
Less Notch Sensitive 


Highlight of a recent symposium was a test piece 
12 ft by 6 ft of 2 in thick light alloy used for 
studies in brittle fracture. The symposium was 
organised by Northern Aluminium to promote 
use of aluminium in ships for carrying cargoes of 
liquid methane. Remember Methane Pioneer? 
It is for ships like that, to ply between Canvey 
Island and the Gulf of Mexico or the Middle 
East, only of ten times the size—in other words 
with about 20,000 tons of cargo. 

_ The notch tests formed part of an investigation 
into properties of the 4Mg-Mn-Ti-aluminium 
alloy, BS4SM, at temperatures down to — 196° C. 
This was the first time that such comprehensive 
testing had been carried out on thick plate up 
to 2in; prior to that, 1 in had been the maximum. 
The result of breaking this large test piece, 
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see the illustration, was to show that as the 
thickness increases, the system of stresses around 
a notch, even if it does become more triaxial, does 
not lead to more brittle behaviour. In fact at 
room temperature, the crack progressed slowly 
through the test piece with the metal yielding at 
a proof stress of about 10 tons per sq. in which 
closely resembles uniaxial tensile measurements. 
Other tests confirmed that fatigue lives, tensile 
stresses and elongation were higher at — 196° C 
than at room temperature which was to be 
expected. 

Later in the symposium, representatives from 
shipping and fabricating firms were to hear that 
such thick plate was going to be needed in a 
tanker for carrying 15,000 tons of liquid methane. 
In a practical sense, Northern Aluminium have 
anticipated the need by building their new hot 
rolling mill at Rogerstone which will turn out 
plate 10ft by I8ft in 2in plate. That is, 
everyone was convinced it would be needed 
until the design of a tanker was queried by 
fabricators of one of the methane land containers, 
APV, who thought the stiffening rings on cylin- 
drical tanks could be dispensed with. The 








result, though, was a starting point for detailed 
discussion with the knowledge that this alumin- 
ium alloy will be available in large sizes, and will 
not go behaving in an odd way towards notches. 
Northern Aluminium Company Limited, Banbury, 
Oxon. 


High Vacuum Pump 
Uses Titanium Vapour 


At high temperatures titanium is very reactive 
with all gases except the inert gases such as 
helium and argon. This is still true when it is 
in the vapour state; or even more so, because it 
will break down most organic vapours and com- 
bine with the component gases. 

Thus a pump made by Consolidated Vacuum 
Corporation, in the USA, acts like a getter in an 
electronic tube, or like an oil diffusion pump, 
only it works on titanium vapour which when 
condensed is not revapourised. It is said to be 
able to create a vacuum down to 10°* mm of 
mercury and can handle nitrogen at 1,900 litres 
per sec with rates of the same order for other 
gases including oxygen, hydrogen, water and 
organic vapours. It produces what is known as 
a “dry”’ vacuum and eliminates the need for 
extensive cold traps. 

The centre of the pump is a source of titanium 
vapour. This comes from wire which is fed 
from a spool inside the pump on to a tungsten- 
tantalum alloy rod held at 2,800° C by electron 
bombardment. Electrons originate from a tung- 
sten filament heated electrically. 

Titanium vapour from this source moves 
outwards to the water-cooled walls of the pump, 
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much as in an oil diffusion one. On the way it 
reacts with vapours and removes them from the 
system as solids. Around the walls, therefore, 
the titanium builds up into a microscopically 
thin film which is continuously thickening and 
entrapping gases. 

Inert gases are removed from the system by a 
method which depends on electrically ionising 
them. This happens automatically in the area 
around the same tungsten filament which 
surrounds and heats the vapourising source. 
All that is needed is a grid-type anode to throw 
them outwards on to the solidifying titanium 
layer where they are entrapped. 

The Evapor-ion pump works best at pressures 
below 10-* mm of mercury. To get it down to 
this figure, conventional pumps may be used, 
but for closed systems, an oil or mercury diffusion 
pumping stage may be avoided by using an 
attachment fitted into the same pump which 
emits titanium vapour from a hot source but is 
not dependent on electron heating. 

The pump is said to be capable of operating up 
to six months without need for breaking the 
vacuum or servicing. When this does occur, 
it is to replace the spool of titanium wire and to 
remove titanium deposits on the walls. The 
pump should be very useful for non-cyclic vacuum 
systems such as for betatrons, and particle acceler- 
ators, and also for systems which have long 
cycles in metallurgy, electronics and metallising. 
Consolidated Vacuum Corporation, Rochester 3, 
New York, USA. 


Polyester Resists 
Glacial Acetic Acid 


A new polyester resin combines the attractive 
property of resistance to fire with resistance to 
glacial acetic acid. This acid eats normal 
polyesters alive. Thus reinforced plastic products 
such as storage tanks, piping, scrubbers, columns, 
ductwork, and similar processing units or plant 
equipment can be made to withstand the 
chemical. 

Acetic acid is used in the chemical, pharma- 
ceutical, dyestuff and photographic industries 
where present resistant materials include alumin- 
ium, glass, and expensive metal alloys. 

Resistance of Hetron 72, as it is called, to glacial 
acetic at 30 to 35°C is good. During recent 
comparative tests conducted by Hooker’s corro- 
sion laboratory, glass mat reinforced laminates 
based on Hetron 72 and on the same resin filled 
with about 2 per cent graphite were exposed to 
glacial acetic acid under static conditions at 
these temperatures. Edges of these laminates 
were not masked thus leaving glass fibre exposed. 

The makers feel that the total weight gain is 
indicative of good resistance as also does the 
low rate of change in weight, at about 0-3 per cent 
per month. This is not believed to be significant, 
especially since the only visible evidence of attack 
appeared at the edges, which ordinarily would not 
be exposed to attack when used in such potential 
applications as storage tanks, tank trucks and 
piping. 

From the tests, resin rich surfaces appear to be 
inert and virtually no loss is strength has been 
observed up to 60 davs. Further tests are being 
made with these laminates and with others of 
similar composition but with the edges masked. 

Hetron polyester resins were developed in 
America by the Durez plastics division of Hooker 
Chemical Corporation and may be obtained 
through Albright and Wilson in this country. 
Albright and Wilson (Mfg) Limited, 1 Knights- 
bridge Green, London, SWI]. 


Plastic Coated Steel 


On page 356 of this journal in the issue of 
18 March, it was erroneously stated that the 
makers of Platal plastic coated metals are Hoesch 
Walzwerke AG; this should have been Trierer 
Walzwerke AG. We apologise for the mistake. 








Plain Words 


By Capricorn 


WEEK ago I saw Madame de Gaulle 
launch the liner France. We were 
flown to St. Nazaire for the occasion, and 
as we banked over the estuary of the Loire, 
the vast and splendid ship came into view. 

This was the child’s-eye view. The image 
from childhood that shows an engineering 
work in its entirety, and draws the boy to 
take the first steps in choosing his profession. 
Why, I thought as we flew across the bows, 
doe: not the vision stay? 

Not one man, from the chief designer to 
any master welder, could feel that he, he 
personally, had built that ship. Once it had 
been a concept in the mind of the designer, 
but with the onset of practical translation, 
the single image had long since vanished in 
complicated detail, too various to be en- 
compassed by a single human brain. 

But I, seeing it suddenly for the first time, 
could grasp the pure and elementary picture 
of the long steel vessel with its aluminium 
superstructure, black and white, as yet 
funnelless, poised, rearing slightly on the 
slipway, dominating the expanse of nearby 
sea and shipyards, waiting for the moment 
of her initiation, almost animate. To some 
she would mean the intricate assembly of 
piping, the location of machinery, drawn in 
section on crisp translucent tracing paper; 
to others the butted edges of flame-cut plate, 
chamfered ready for the weld, or descaled for 
the painter. To me, she was a ship. 

But the image was extended when I later 
stood beneath the towering, curving bow, 
with the tear-drop swelling at its base; 
overhead on the immaculately welded hull the 
word “ France” in solid letters of brilliant 
metal. The tricolour, the bunting, the 
countless little ships and helicopters, sirens, 
crowds, cheers, the band playing “Le 
Régiment de Sambre et Meuse,” the Garde 
Républicaine with their black horsehair 
plumes on polished helmets. And Monsieur 
le Président. 

And eventually the countdown. The 
silence as the last timbers are struck away. 
Madame de Gaulle, “la marraine du 
navire,”” the godmother of the ship, swings 
the splashing bottle, and the ship, with wax 
smoking on the slipways, glides, balanced 
incredibly on a tightrope, down towards a 
wafer edge of water, too shallow surely to 
carry such a vessel. 

How sad that such occasions, though 
evoked by technical achievement, are not of 
its essence—almost as if, betrayed \ by 
romance during childhood into a livelihood 
of practical decisions, of measurements, 
disputes, and economics, we were reminded 
of the image that had set us on our course. 
The grand design, the ship, the dam, the 
bridge, the aeroplane, the locomotive—rich 
with the promise of heroic enterprise, 
submerged in argument and calculation. 

Perhaps engineers should now and then 
step back and take a shot of mescalin to 
see their works as God—and children—see 
them. 
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Letters to the Editor 


Apprentice Pay 
in Scotland 


Sir, Mr. Ian Gordon says that he “ would like 
to throw further light on the graduate situation 
in Scotland’ (ENGNG., 15 April °60, p. 504) 
following Mr. Novy’s article “ Engineering 
Growth on Clydeside ” (1 April, p. 446), which 
we, like many, have read with interest. 

Shedding of light in regard to such an impor- 
tant subject and the illumination of such dark 
corners as may exist cannot be taken exception 
to, but your correspondent levels serious charges 
against the engineering industry in Scotland as a 
whole, which are either without foundation in 
fact or at best are based on half-truths. Such 
misrepresentation of conditions benefits no one 
and can only do harm to an important sector of 
the Scottish economy. 

In dealing with the points raised by Mr. 
Gordon, I cannot do better than cite the example 
of my own company which I know to be typical 
of a large proportion of medium-sized concerns 
in Scotland. 

Remuneration of student apprentices for the 
periods they are working at the factory are based 
on the nationally agreed rates. At the age of 
21, however, the rate automatically becomes 
£8 Os 7d per week, and the majority of “ sand- 
wich” apprentices, therefore, enjoy this rate 
during their third summer at the works. Some 
firms, of which we are one, offer the student an 
alternative flat rate per week which, if accepted, 
is then paid to him for the duration of his train- 
ing. In making comparison with the rates 
offered by English companies, allowance must 
be made for the subsistence factor, without 
which it is obvious that the majority of the boys 
could not afford to go so far from home. In 
this respect, we, ourselves, provide subsidised 
accommodation in a works hostel, which benefit 
does not reflect in the weekly wage rate. 

As far as the planning of the practical training 
is concerned, regard must, of course, be had to 
the nature of the business and the facilities 
available, but here again we, as a typical example 
of the medium-sized engineering firms, undertake 
during the period of the student apprenticeship 
to provide experience in pattern shop, foundries, 
engineering departments, production control and 
work study departments, and drawing office. 
It is the responsibility of a full-time training 
officer to ensure that those programmes are 
fulfilled and to check on the progress of the 
various students. It is also the duty of this 
training officer, supported by myself and senior 
members of the technical staff, to maintain close 
contact with schools, universities and colleges 
throughout the country, and during the past 
year, several interviews have been conducted, 
not only in England, but in the remoter parts of 
Scotland. Our objective is always to give the 
student the best possible grounding in the prac- 
tice of engineering with a view to his taking an 
active and useful part in the future of engineering, 
preferably within our own organisation. 

As far as remuneration is concerned, our 
minimum commencing salary for a graduate is 
considerably in excess of the £500 per annum 
quoted, and any further consideration granted to 
honours graduates or specialists, whom we par- 
ticularly desire to employ, would obviously be 
governed by their market value below which 
they could not be attracted, and by the import- 
ance of the work which we had in mind for them. 
The same considerations would apply in regard 
to special help for married men, and we know of 
no company in Scotland or in England which 
undertakes at the commencement of a student 
apprenticeship to provide additional help and 
remuneration in the event of marriage. 

Many of the leading positions in engineering 
throughout the world are held by Scots who 
received their education at their own universities 
and technical colleges. They are the pioneers 
who have done so much to enhance the reputa- 
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tion of the Scottish trained engineer. Construc- 
tive criticism is helpful but Mr. Gordon, who 
may have been unfortunate in his personal experi- 
ence, should beware of generalising without true 
knowledge of the facts, and I trust that in the 
interests of many Scottish engineering companies 
you will find space to publish this reply. 
Yours faithfully, 
D. A. S. MACLELLAN, 
Technical Director. 
Glenfield and Kennedy Limited, 
Kilmarnock, Scotland. 
9 May, 1960. 


Redress for Awkward Loads 


Sir, Both the authors of the earlier letters you 
published regarding transporting large loads 
by road (ENGNG., 4 Mar. ’60, p. 313 and 18 Mar. 
60, p. 377) were apparently angry and seem to 
have been somewhat blinded in so far as neither 
of them mentioned a sensible reason why 
awkward loads should be transported on the 
Queen’s highways from one seaport to another 
seaport. I can imagine the unavoidable trans- 
portation by road from production plant to 
the site of installation or to a port, or from a 
port to the site of installation, but never from 
port to port. 

If this really should need to happen, I should 
like to know the reason and Mr. D. B. Welbourn 
may be right with his questions, but in all other 
cases I agree with Mr. Dudley A. Baker. 

Faithfully yours, 
Fritz RUEF. 
9 Bismarckstrasse, 
Augsburg, Germany. 
12 May, 1960. 


Measuring Floor Noises 


Sir, Since writing my article on ‘“ Taking Steps 
to Measure Floor Noises *’ (ENGNG., 13 May °60, 
p. 674), I have visited Western Germany where 
I had the pleasure of meeting Professor Dr. Karl 
GOsele, of the Institut fiir Technische Physik, in 
Stuttgart-Degerloch, and discussing with him 
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many interesting items shown me, was the 
manner in which reports are issued by his 
department. 

After a careful study of Professor Gésele’s 
method of reporting, I have decided to amplify and, 
I hope clarify, my own procedure in regard to 
graphs showing calibration and test results, and 
to the addition of graphical summaries of reflected 
noise reduction and transmitted sound absorp- 
tion. 

The graph reproduced here replaces Fig. 4 of 
the article in question and is self-explanatory. 
It gives in the revised form the test results of the 
sample previously shown in Fig. 4, on page 675. 

Yours faithfully, 
ERNEST G. MARKLEW, 


R. H. Harry Stanger Laboratories, 
Summerfield House, 
Barnet Lane, Elstree, Herts. 
11 May, 1960. 


Grand Contour Canal 


Sir, Since, in the correspondence on awkward 
loads, by Mr. M. J. Macfarlane and others, the 
Grand Contour Canal has been cited, perhaps 
you will allow me to clarify the position. This 
projected canal may be regarded as resuming 
where the old canal age left off, since the one-level 
idea was quite alive then and the old canal sur- 
veyors made much use of the distinctive 300 ft 
contour, as I explained in my earliest article in 
ENGINEERING (vol. 156, 1943, p. 281). But in 
another aspect, that of establishing Continental 
standards of barge navigation in this country, 
the dimensions provisionally proposed for the 
new canal, which are 30 m width, 54 m depth and 
74m headroom, would allow what are now 
awkward indivisible loads to be carried by 
ordinary barge transport up to 1,500 tons 
weight and 12 m least dimension. 

There is no doubt that the use of large indivis- 
ible units will increase, and it is clear that works 
to build such units to any very extraordinary 
size will be located by marine wharves. However, 
due to the absence of locks along the 310ft 
level of the Grand Contour Canal, it would be 
possible to convey much larger loads than 
1,500 tons by overgauge arrangements. Thus a 
flat constructed to occupy nearly the full sustained 
section of the canal might be 50 m long by 25 m 
wide by 5 m draught, so displacing approximately 
6,000 tons. Its progress would doubtless have 
to be from lay-by to lay-by, moving at week-ends. 
Since the length is not closely limited, still larger 
loads could be conveyed, if called for, by using 
a float which approached the limiting form which 
could be taken round the bends in the canal. 

Yours faithfully, 
J. F. POWNALL. 


Porthcawl. 
7 May, 1960. 


Choosing One’s Words 


Sir, Capricorn’s articles are wonderful, but I 
think he might have been a little more careful in 
his choice of illustration (ENGNG., 8 April °60, 
p. 472). 

The efficient female assistant to whom he 
addressed his request for “a pound of pork 
sausages ’’—the normal type of request—would 
probably have (a) placed a 1 Ib weight in the 
adjacent scales; (6) moved to the pork section 
of the shop; (c) taken the necessary sausages. 

Since, however, he started his request with the 
word “ sausages,” she had to wait until he had 
finished his request before she knew whether he 
wanted (a) an ounce or a_ hundredweight; 
(b) to buy or to sell them; (c) discuss them gener- 
ally; (d) ask her opinion of them. 

Yours faithfully, 
D. J. Grosse. 
14 Nursery Drive, 
Banbury, Oxon. 
8 May, 1960. 
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Road Materials and 
Construction 


SIN previous years, courses being organised by 
the Road Research Laboratory, Harmonds- 
worth, to take place during the coming autumn, 
will deal with the fundamental properties of road 
materials and with the results of research into 
current problems and their application to 
modern practice. 

It is proposed to run two courses on 
** Concrete,’ from 27 September to 6 October 
and from 11 October to 20 October, respectively ; 
and two on “Bituminous (Including Tar) 
Materials,”’ from 25 October to 4 November and 
from 8 November to 18 November, respectively. 
There will be two courses on “ Soil Mechanics,” 
from 22 November to 29 November and from 
6 December to 13 December, respectively. 
The first of these courses will be followed 
immediately by a course on “ Tropical Roads,” 
which will run from 30 November to 2 December. 
A further course of ‘ Tropical Roads,’ from 
14 December to 16 December, will follow the 
second course of ‘* Soil Mechanics.” 

Each course will be self-contained, and will 
carry an attendance fee of £12 12s which is 
payable in advance. Members of the courses on 
soil mechanics may attend the courses on 
tropical roads without further charge. Although 
the Laboratory has no living accommodation of 
its own, there are a number of hotels in neigh- 
bouring localities, details of which are available 
on request. 

Further information and application forms are 
available from the Director, Road Research 
Laboratory, Harmondsworth, West Drayton, 
Middlesex (Telephone SKYport 1421). Itshould 
be noted that applications must reach the director 


by 7 July. 


Exhibitions 
and Conferences 


Applied Chemistry, Third International Exhibition.— 
Tues., 21 June, to Thurs., 30 June, in Belgrade. 
This event will be divided into several sectional 
exhibitions. Apply to the organising committee, 
Exposition de 1!’Industrie Chimique, Bulevar 
Voivode Misica 14, Boite Postale 48, Belgrade, 
Yugoslavia. 

Royal Meteorological Society: Two-Day Discussion 
Meeting on Convection and Agricultural. Meteoro- 
logy.—Thurs., 30 June, and Fri., 1 July, at Queen’s 
College, Dundee. Apply to the assistant secretary, 
Royal Meteorological Society, 49 Cromwell Road, 
South Kensington, London, SW7. Tel. KENsing- 
ton 0730. 

Electronics and Instruments Exhibition and Conven- 
tion, 15th Annual.—Thurs., 7 July, to Wed., 13 July, 
at Manchester College of Science and Technology. 
Organised by the Northern Division of the Institu- 
tion of Electronics. Apply to Mr. W. Birtwistle, 
general secretary, Institution of Electronics, 78 
fara Road, Rochdale, Lancs. Tel. Rochdale 


48759. 

Rocket and Satellite Instrumentation, One-Day Sym- 
posium.—Thurs., 1 Sept., at Manson House, 26 
Portland Place, London, W1. Organised jointly 
by the Society of Instrument Technology, 20 Queen 
Anne Street, London, W1. (Tel. LANgham 4251); 
and the British Interplanetary Society, 12 Bess- 
borough Gardens, London, SWI. Tel. TATe 
Gallery 9371. 

Space Navigation, One-Day Symposium.—Fri., 18 
Noy., at the Royal Geographical Society, 1 Ken- 
sington Gore, London, SW7. Organised jointly 
by the Institute of Navigation, 1 Kensington Gore, 
London, SW7 (Tel. KENsington 5021); and the 
British Interplanetary Society, 12 Bessborough 
Gardens, London, SW1. Tel. TATe Gallery 9371. 

Rocket Two-Day Symposium.—Fri. and 
Sat., 6 and 7 Jan., 1961, at the College of Aero- 
nautics, Cranfield. Organised jointly by the Col- 
lege of Aeronautics, Cranfield, Bucks. (Tel. Cran- 
field 321); the Royal Aeronautical Society, 4 Hamil- 
ton Place, London, W1 (Tel. GROsvenor 3515); 
and the British Interplanetary Society, 12 Bess- 
borough Gardens, London, SWI. Tel. TATe 
Gallery 9371. 

of the Nucleus, International Conference on 
(Jubilee Celebration).—Mon., 4 Sept., to Sat., 
9 Sept., 1961, at Manchester. Organised by the 





Physical Society, 1 Lowther Gardens, Prince Con- 
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Events in Advance 


sort Road, London, SW7. Tel. KENsington 


0048. 

Radio frequency Spectroscopy in Solids, Conference on. 
—Thurs. and Fri., 21 and 22 Sept., 1961, at Bangor. 
Organised by the Physical Society, 1 Lowther 
Gardens, Prince Consort Road, London, SW7. 
Tel. KENsington 0048. 

History of Science, 10th International Congress on.— 
Sun., 26 Aug., to Sun., 2 Sept., 1962, at Cornell 
University, New York, and the headquarters of the 
American Philosophical Society, Philadelphia, 
Penn., USA. Apply to the secretary, 10th Inter- 
national Congress of the History of Science, 
Cornell University, Ithaca, New York, USA. 


Meetings and Papers 
Association of Supervising Electrical Engineers 


SOUTHAMPTON ; 
“ Electricity as Supplied to the Printing Trade,” by S. C. 
Beliringer. Southampton Branch. Polygon Hotel, South- 
ampton. Thurs., 26 May, 8 p.m. 


Combustion Engineering Association 


DUNDEE : : 
“Clean Air and Industry.” Discussion, with a panel con- 
sisting of Professor A. Mair, John Foreman and R. Sterling. 
At 10 a.m. “ Water Treatment for Industrial Boiler Plant ”: 
discussion to be opened by David S. Kerr. At 2 p.m. Royal 
Hotel, 5 Union Street, Dundee. Tues., 24 May. 


Institute of Fuel 
LONDON 


“Recommendations on Heights for New Industrial Chim- 
neys,” by G. Nonhebel. Institution of Civil Engineers, Great 
George Street, SWI. Mon., 23 May, 5.30 p.m.* 


Institution of Civil Engineers 
LONDON 


“The New Highway Bridges Across the River Tigris in Ir 
at Amara and Kut,” by W. E. Gelson and G. A. Plank; an« 
“ The Analysis of Steel Decks, with Special Reference to the 
Highway Bridges at Amara and Kut, Iraq,” by B. Farago and 
. W. L. Chan. Tues., 24 May, 5.30 p.m.* “a 
Film Evening: “ London to Birmingham Motorway”; and 
** The Changing Face of Lincoln.” Thurs., 26 May, 5.30 p.m.* 
Institution of Electrical Engineers 

LONDON : ‘ ; 
“New Semiconductor Devices and Their Possible Applica- 
tions.” Discussion, to be opened by Dr. A. F. Gibson and 
G. King. Electronics and Communications Section. Wed., 
25 May, 5.30 p.m.* 


Institution of Mechanical Engineers 
LONDON 
“Mechanical Aspects of Fractional-Horse-Power Motors,” 
by P. G. Edkins. Annual General Meeting. London 
Graduates’ Section. Tues., 24 May, 6.30 p.m.* - 
Special Meeting of Corporate Members to consider alterations 
to the bylaws of the Institution. Wed., 25 May, 6 p.m. 


Institution of Plant Engineers 


CARDIFF 
“Controlled Maintenance,” by G. E. Halter. South Wales 


Branch. South Wales Institute of Engineers, Park Place, 

Cardiff. Tues., 24 May, 7.30 p.m. 
LIVERPOOL 

“ Packaging and Container Engineering,” by E. Evans. 

Mersey and North Wales Branch. Exchange Hotel, Liver- 

pool. Thurs., 26 May, 7.15 p.m. 


Royal Institution 
LONDON 


“* Luminescence: The Cold Light of Physics,” by Professor 
G. F. J. Garlick. Wed., 25 May, 9 p.m. 


Royal Society of Arts 
LONDON ; 
“The Retail Distribution of Electricity,” 


King. Last of three Cantor lectures on “ Energy.” 
23 May, 6 p.m.* 
Royal Statistical Society 
LONDON : : ia 
“‘ Relationship Between Family Size and Family Expenditure 
by F. G. Forsyth, instead of the paper by Dr. K. D. Tocher 


and A. Muir. London School of Hygiene and Tropical Medi- 
cine, Keppel[Street, WCI. Wed., 25 May, 5.15 p.m.* 


Society of Instrument Technology 
Annual General Meeting, at 6 p.m. Presidential Address, at 
7 p.m. Manson House, 26 Portland Place, WI. Tues., 
a Sieg. - oP wa 
The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


by C. Robertson 
Mon.., 


LONDON 


Association of Supervising Electrical —* 23 Blocmsbury 
Square, London, WC1. (LANgham 5927) $ 

Combustion Engineering Association, 70 Jermyn Street, St 
James's, London, SW1. (WHitehall 5536) 

Institute of Fuel, 18 Devonshire Street, Portland Place, London, 
Wi. (LANgham 7124) 

Institution of Civil Engineers, Great George Street, London, 
SWI. (WHitehall 4577) fi : 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) , 

Institution of ew vt Walk, St. James's 
Park, London, i te! 

— Se Plant Engi s, 2 Gr Gardens, London, 


Swi. ) 
Royal Institution, 21 Albemarle Street, London, W1. (HY De 
Park 0669 3 
of Arts, John Adam Street, Adelphi, London, 


) 
ReNC2 CTR Afalgar 2366) 
; r 
Royal aa Siaied Rechay, 21 Bentinck Street, London, WI. 


ELbeck 7638) 
Soviet of Instrument Technology, 20 Queen Anne Street, 


Loadea, WI. (LANgham 4251) 
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New Plant and Equipment 


VISCOMETER 


Automatic 
Recording 


T* Ferranti-Shirley cone and plate 
viscometer has been modified to 
incorporate an automatic flow curve 
r z 
The recorder is capable of plotting a 
complete shear stress/rate curve charac- 
teristic in about 10 sec for most New- 
tonian fluids. The manual construction 
of graphs is eliminated and inconstant 
experimental conditions are minimised. 

The new equipment comprises a flow 
curve recorder adaptor unit designed to 
fit beneath the existing viscometer indi- 
cator unit (so that all controls are 
readily accessible in one unit), and a 
Houston Instruments type HR92X-Y 
recorder. Other types of recorder can 
be used providing that their input 
characteristics are suitable. 

There are 8 available rates of accelera- 
tion, the cone velocity being swept from 
zero to maximum speed (1,000 or 10,100 
r.p.m.) in a time ranging from 10 to 
600 sec with a linearity of about 1 per 
cent. Intermediate maximum speeds 
can be selected by a ten-turn potentio- 


FIELD PLOTTER 


Uses Resistance 
Paper 


He field plotter FP92 is an electric 
resistance analogue instrument 
which uses a special resistance paper to 
give lines of equipotential and current 
flow. 

Conducting electrodes are painted on 
the paper using special paint and the 
circuit drawn out. A probe on the 
galvanometer is then used to measure the 
voltage at any point on the paper and 
thus a map analogy can be made. The 
accuracy is generally limited by the 
paper but 5 to 10 per cent can be 
achieved easily and 2 per cent with 
careful experience. Although less accu- 
rate, it is quicker and cleaner than an 
electrolytic tank. The instrument itself 
can discriminate voltage changes down 
to 0-1 per cent on a dial calibrated 0 to 
1,000. 

Great advantages are: low cost: 
the field is traced directly on the paper 
so that the record is made at the same 
time; the whole process can be done on 
a drawing board; no particular skill is 
required and the technique can be 


PALLET TRUCK 


With Stores 
Ladder 


NEW development is a pallet truck 
with a spring loaded stores ladder 
attached, ready for instant use. 

The truck has forks made of high 
tensile steel to carry heavy loads. All 
jointing pins are hardened and torsion 
proof. The fork rollers run on tapered 
roller bearings and the steering wheels 
on ball bearings. These latter wheels can 
be fitted with rubber tyres if desired. 
The axles are free to swivel to allow for 
uneven floors. 

The pump and the hydraulic ram are 
an integral unit without exposed piping. 
The valves are easily accessible. As the 
pump piston works without a washer the 
amount of maintenance required is 
reduced, and as the cylinder is inside the 
oil container there is no external leakage. 
Control is by a three position pedal with 
raise, which also holds the handle in a 
high safety position; drive, where the 
handle is free of the hydraulic pressure; 
and lower, which allows the load to 
fall at constant speed. 

The ladder has a height of 45 in to the 








meter. A rapid acceleration facility 
with a sweep time of about 1 sec is also 
available as an overriding control. The 
sweep voltages are generated by a con- 
ventional Miller integrator. 

Viscosity or shear stress can be 
recorded against time at a constant pre- 
determined shear rate by utilising the 
sweep voltage as a time base in the Y 
axis of the recorder, with manual 
adjustment of the cone speed. The decay 
of stress with time can also be plotted in 
a similar manner. Normally the speed 
is reduced when maximum has been 
reached but a hold switch allows it to 
be maintained constant. Ferranti 
Limited, Hollinwood, Lancashire. 





learned in an hour; the use of external 
resistances allows current feed for 
Poissons equation; the probe is a draw- 
ing pencil with 4H leads; there is a low 
range of 5 to 10 V for normal purposes 
and a high range of 50 to 100 V for 
current feed; the bridge method makes 
the measurements independent of mains 
variations; and the instrument is com- 
pact measuring 7in by 9-Sin by 8 in 
high. It weighs 6}1b. Servomex Con- 
trols Limited, Crowborough, Sussex. 





platform which measures 21jin by 
lijin. It rests on two springs which 
extend if anyone starts to mount and 
allow the four feet to rest on the ground. 
As soon as the load is removed the feet 
lift clear under the action of the springs. 
G. Hunter (London) Limited, Gumley 
Road, Grays, Essex. 
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FREQUENCY 
METER 


10 c/s to 1,000 Mc/s 


A FREQUENCY meter of high accuracy, 

type WIK, made by Rohde and 
Schwartz, is now being put on the market 
in this country. 

The instrument covers the range from 
10 c/s to 1,000 Mc/s. It is essentially a 
sinewave precision signal generator and 
comprises a crystal controlled frequency 
standard, a signal generator controlled 
by a frequency standard, a mixer, and a 
frequency indicator. These units to- 
gether constitute a heterodyne frequency 
meter of high accuracy covering a wide 
frequency range. Although integrated 
in the one instrument the facilities offered 
by each unit can be used separately, 
thereby considerably extending the range 
of usefulness of the equipment. 

A special feature is that frequency 
variations can be observed on a pointer 
type meter and facilities are provided for 
recording frequency drift. 

A frequency of 1 Mc/s is derived 
from either the internal or an external 
frequency standard, reduced by divi- 
sion to 100 kc/s and then distorted to 


DIRECT WRITING 
RECORDER 


12 Channels 


Tt unit illustrated is one of a range 
of direct writing recorders with up 
to 12 channels. 

It is a precision instrument for direct 
registration of low speed events. These 
events can be fed into the galvanometer 
units of the recorder as either alternating 
or direct current signals. The direct 
recording is made by heated pens work- 
ing on wax covered paper. As the paper 
passes under the pens the heat melts the 
wax surface, where it makes contact, 
and exposes the bright red base of the 
paper. This forms a high contrast trace 
which is easily visible. Two event 
markers are provided in addition to the 
recording pens and may be used to note 
time or to make identification markings 
for special items. 

There is a choice of three recording 
speeds, obtained by changing the gear 
wheels in the driving train. The range 
covered is from 1mm per min up to 
10cm per sec. The galvanometers are 
centre tapped units and are available in 
four models with sensitivities of 25 mm 


PACKER 


For Spectrochemical 
Samples 


HE Elpac is an instrument designed to 
pack powder samples into carbon 
electrodes for spectrochemical analysis. 

The packing portion of the apparatus 
is illustrated. It is mounted on a base 
containing a motor for driving the 
vibrators and a rheostat control to set 
the starting and running speeds. The 
machine can be preset to run for any 
time up to 90 sec. 

An interchangeable electrode holder is 
fitted into the vibrator socket and a 
plastic funnel fits over the top of the 
electrode. These funnels can be disposed 
of after filling to avoid contamination 
of succeeding samples. A plunger runs 
free against the powder and can be 
weighted to suit. The main bracket can 
be raised or lowered to suit the size of 
electrode and the amount of the sample 


.to be packed into it. 


When the vibrator is started the 
plunger hammers the powder into the 
cavity and rams it evenly to the brim. 
It is particularly claimed that the packing 
is consistent between samples and that 
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produce a spectrum of harmonics 
100 kc/s apart. A free running inter- 
polation oscillator covering from 0 to 
100 ke/s is then added to the selected 
frequencies obtained from the harmonic 
spectrum. The unwanted frequencies 
generated by this mixing process are 
filtered out. 

Unknown frequencies can be simply 
and rapidly determined, and a radiated 
frequency can be measured by beating 
with the instrument output in a receiver. 
The warm up time is said to be short 
and the output is a pure sine wave at all 
frequencies up to 30 Mc/s. Aveley 
Electric Limited, Ayron Road, Aveley 
Industrial Estate, South Ockendon, Essex. 





deflection for currents of 1, 2,4 or 8 mA. 
Corresponding internal resistances are 
1,750, 430, 100 and 28 ohms. The 
recording paper roll is 383mm _ wide 
(iSin approx.) and 90m long (290 ft 
approx.) and weighs 3} lb. The recorder 
can be operated from 110/220 volts 
50 cycles mains or from 12/24V battery. 
Its dimensions are 30-5 cm by 47 cm by 
17-5cm and the weight without paper 
554 Ib. AB Elektrisk Malmletning, 
Danderydsgatan 11, Stockholm, Sweden. 
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three electrodes can be machine packed 
in the time taken to do one by hand. 
Hilger and Watts Limited, 98 St. Pancras 
Way, Camden Road, London, NW1. 








VACUUM 
GAUGE 


Down to 0-1 Microns 


Tt Pirani vacuum gauge illustrated is 
one of a new range of Metrovac 

gauges that includes also ionisation and 

Penning-thermocouple types. 

The principle of operation is that the 
heat loss from a heated wire is a function 
of the pressure of the gas surrounding it. 
The higher the pressure the greater the 
loss of heat and therefore the lower the 
temperature of the wire. A change in 
wire temperature is accompanied by a 
change in resistance which is measured 
and shown on the meter. 

The VC6 is a portable instrument suit- 
able for operation from 230V a.c., and 
is unaffected by normal mains fluctua- 
tions. The unit is housed in a pressed 
metal case with a panel mounted chassis 
for easy maintenance. The range switch 
and set zero control, together with a 
microammeter are situated on the front 
panel. Input plug, jack socket and 
sensitivity control are at the rear. To 
increase the accuracy of measurement 
two ranges of pressure are provided: 


INTERNAL 
GRINDER 


For Splines 


A’ attachment is now available for 

use with Werner spline grinding 
machines to enable the flanks of spline 
bores to be ground. 

The normal grinding spindle and 
wheel dressing unit are removed and the 
attachment is mounted in the bore of the 
headstock. The grinding wheel is belt 
driven from a motor mounted vertically 
above the main housing. The cams for 
controlling the hydraulically operated 
cross movement of the internal¥spindle 
are mounted on the machine table. 

The workpiece is held in a three jaw 
chuck mounted on the standard work- 
head. A fine adjustment is provided for 
accurate horizontal positioning of the 
spline grooves. The lower flank of the 
rear spline groove is ground on the left 
to right travel of the hydraulic table 
and on reverse the spindle is auto- 
matically traversed so that on the 
return stroke the lower flank of the 
diametrically opposite groove is ground. 
On completion of the cycle the head 
indexes automatically to bring the next 


PORTABLE 
HARDNESS TESTER 


3,000 kg Load 


Now available in this country is the 
King portable tester for deter- 
mining Brinell hardness. 

The instrument will apply loads up to 
3,000 kg on a 10mm ball under hand 
control. The version illustrated has a 
throat depth of 4in and a gap 10in 
high. It can, however, be removed from 
the base so that parts of any size can be 
tested. Vibration does not affect the 
accuracy. There is no inertia effect and 
the set load cannot be exceeded. 

The test head is moved up and down 
the threaded posts by means of a crank 
handle. Away from the base, the test 
head can be held by any means capable 
of withstanding the 3 ton thrust of the 
ram on the ball. A C-clamp, yokes, 
chains and tie bars are all available to 
allow such testing to be carried out. 
Without the base the unit weighs 10 Ib 
and the base adds another 16 Ib. 
Alternative loads that can be applied 
are 500 kg, 750 kg, 1,000 kg and 1,500 kg. 
A 5mm ball can also be supplied. A range 
of microscopes is available for use with 
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0 to 1,000 microns and 0 to 10 microns 
on a linear scale. 

Normal sensitivity is such that a 10 per 
cent deflection on the scale corresponds 
to a pressure change of 1 micron. By 
introducing a galvanometer via the jack 
socket this can be increased so that 
changes of the order of 0-01 microns 
can be detected. An external recorder 
can be used. A model for use with five 
sensing heads is available. Other instru- 
ments in the range will measure pressure 
as low as 10-*mm of mercury. The 
gauge head is demontable and filaments 
can be replaced if they should become 
contaminated. Associated Electrical In- 
dustries (Manchester) Limited, Trafford 
Park, Manchester 17. 


groove into position. Thus one grinding 
pass is carried out on all flanks as the 
workpiece rotates through 360°. 

A range of grinding spindles is 
available to cover bore sizes from 4} in 
to 3} in diameter. After each complete 
rotation the grinding spindle is reset to 
make the next cut and the procedure 
repeated until the final dimension is 
reached. Rockwell Machine Tool Com- 
pany Limited, Welsh Harp, Edgware 
Road, London, NW2. 





the instrument and includes an open 
sided model with a lighting attachment. 
Foundry Suppliers Limited, 25a Cockspur 
Street, London, SW1. 
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New Plant and Equipment 


DUMPER 


For Rough 
Conditions 


HE “Red Devils ” are two new dumpers 

jontly produced by Boydell and 

Winget for operating in very rough 
conditions. 

The larger of the two (illustrated) has 
a capacity of 224 cwt and the smaller one, 
of 15 cwt. On both models the chassis is 
doubled at the front for strength and 
freedom from torsion; there are no belts 
or driving chains and the steering column 
assembly is extra strong. The weight 
distribution on the front wheels has been 
designed for operating on bad sites. 

A crane skip equipment supplied as 
an alternative to the standard unit, 
has a cradle attachment that enables a 
bottom discharge skip to be used. The 
arrangement allows the skip to be auto- 
matically placed or picked up from a 
transfer frame so that loaded skips can 
be exchanged for empty ones without 
loss of time. 

The 15 cwt model, the 2-S, is driven 
by a Petter AVAI engine of 6 h.p. or a 
Lister LD2. The drive is through a four 
speed constant mesh box with a built-on 


TONG-TESTER 


For Confined 
Spaces 


YPe 618 a.c. Milliclamp is a tong-tester 

designed to measure the current flow- 
ing in small conductors without breaking 
the circuit. 

The probe has been reduced in size 
to that of a large crocodile clip on the 
end of a flexible lead so that it can be 
inserted in instrument wiring. It is 
particularly useful for transistor circuits. 

The clip-on probe forms the secondary 
of a transformer whose  single-turn 
primary is the current-carrying conductor. 
Negligible impedance is reflected back 
into the circuit under test and the voltage 
output is proportional to the primary 
current over the range of frequencies 
from 10 c/s to 200 kc/s. The signal is 
amplified and fed to a valve voltmeter 
for measuring the current or to an 
oscilloscope for monitoring the wave 
form. There are three current settings 
covering the range from S0mA to 20A 
full scale, for a voltage output of 1V in 
each case. The accuracy is + 3 per cent 
for currents above ImA. The maximum 
output is 1V into 10 kilohms. 


DUST COLLECTOR 


Wet and 
Centrifugal Actions 


HE Handte range of wet dust collectors 
is now being made in this country. 
The units combine centrifugal and 
wet collection as the dust laden air enters 
tangentially and the heavier particles are 
deposited in the water by the same centri- 
fugal action which also causes the water 
to break up into a rain. Smaller 
particles are thoroughly wetted and a 
centrifugal water eliminator returns the 
drops to the sludge bin. The cleaned air 
can be returned directly to the room. 
Efficiency of the unit ranges from 100 
per cent for particles above 4 microns to 
89-5 per cent for particles between 1 and 
1-5 microns. There are eight standard 
sizes, with capacities from 300 to 5,000 
cu. ft of free air per minute against water 
gauge pressures of from 4-5 to 8 in. 
The largest unit has a height of 13 ft 9 in 
and a diameter of 5 ft with a sludge bin 
2 ft deep and 5 ft diameter. The power 
of the driving motors ranges from } to 
12:5 h.p. The Visco Engineering Com- 
pany Limited, Stafford Road, Croydon, 
Surrey. 





reduction unit to a hypoid axle with 
4-star differential. The steering axle 
is pivoted to give 20in of articulation 
and is carried on rubber bushes. Acker- 
mann steering gives a turning circle of 
21 ft. 

The 224 cwt model, the 3-S, has a 
Petter PH1 engine of 8}h.p. driving 
through a three-forward and one- 
reverse box. The steering axle is a 
solid beam centre pivoted and controlled 
by radius rods. Steering is by cam and 
roller with nylon bushes on the ball 
joints giving a turning circle of 23 ft. 
As in the 2-S the standard skip is the self 
tip and return-to-catch type. Winget 
Limited, Rochester, Kent. 





The instrument is fully transistorised 
and may be operated from mains or dry 
batteries which weigh about }/b and 
give 50 hours operation. Overall 
dimensions are 6in by S54in by 8} in 
high. With batteries the total weight 
is 6b. Dawe Instruments Limited, 
99 Uxbridge Road, London, WS. 
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New Plant and Equipment 


Mechanical 
Handling Exhibition 


seventh in the series of Mechanical Handling Exhibitions closed at 


Earl’s Court on 13 May. 


It was well attended and was notable for 


the range of items on show. One of the advantages of specialist exhibi- 
tions is that not only are many types of equipment presented but also 
many variations of each type. This allows the visitor to make a selection 
that comes nearest to his immediate needs and provides designers with 


some idea of where gaps in the ranks occur. 


Several of the items 


displayed were described in our issue of 13 May and some more are 


given here. 


DOCUMENT 
CONVEYOR 


A DOCUMENT conveyor consists of 
one or more channels with a 
constantly moving belt beneath them. 
The channels are very narrow and can 
be mounted in banks side by side. 
Documents are placed in them on edge 
and project above the top. Corners can 
be sharp as the belts will take a very 
small radius and the documents them- 


LIFT TRUCK 


For Long 
Loads 


illustrated has been 
handling 


He lift truck 
designed specially for 
very long loads. 

By offsetting the steering handle and 
pump the direction of travel has been 
maintained with the length of the load 
so that it can pass through narrow 
gangways. The truck is available with 
two sizes of wheel giving lowered heights 
of 6in or 8in. The hydraulic ram and 
pump are two separate units joined 
together by a heavy duty flexible pipe. 
The pump is of the double acting type 
and is fitted with its own handle which 
allows operation to be carried out in 
confined areas. 

The pump is fitted with .a pressure 
release valve, safety stops and a variable 
speed of release. The pump unit is held 
in position by two bolts. The ram is of 
the medium pressure type and is held in 
place by two horizontal pins. Replace- 
ment of either ram or pump can be 
carried out in a matter of minutes. 

The truck is fitted with a full swivel 
twin wheel castor unit which has a 


AUTOMATIC TUG 


With Block 
Safety System 


HE Robotug is a wire guided tractor 
system for goods deliveries which 
works on a safety block system. 

The guiding wire is laid on or in the 
floor, according to whether the arrange- 
ment is required to be temporary or 
permanent, and energised by an alter- 
nating current of about 4A. Sensing 
units in the tractor follow the wire and 
a steering motor is energised if the signals 
from the two units are unequal. If 
there is no current in the wire the traction 
motor stops and the brakes are applied 
so that failure is always to safety. 

In the latest version of the system in 
which Conveyancer-Scott vehicles are 
used, the control unit in the tractor is 
also used to energise the section of wire 
ahead and de-energise the one behind. 
Thus there is always one clear section 
between any two tractors. The arrange- 
ment can be adapted for crossings to 
prevent collisions and also to control 
(or be controlled by) traffic lights where 
humanly controlied vehicles may meet 
the robots. 


selves will also bend. 

A typical example has a conveyor 
76 ft long with ten lanes. The six 
outermost lanes move cards from the 
telephone desks to the processing tables, 
while the centre four return information 
in the other direction. The troughs are 
5 in deep and 1 in wide so that the cards 
travel in an upright position supported 
by the walls of the lane and resting 
on gin wide moving belts. Lamson 
Engineering Company Limited, Hythe 
Road, London, NW10. 





double ball bearing head. A _ T-type 
tubular handle is spring loaded to the 
upright position and has two rubber 
handles. A push and pull handle 
support is provided to enable man- 
oeuvring in confined areas. Wheels are 
available either as cast iron, rubber 
tyred or Duthane tyred. 

The size of the lifting platform is 
48 in long by 18 in wide and the amount 
of lift is 3in. The maximum width of 
load that can be carried satisfactorily on 
the truck is 26in and the maximum 
weight is 2 tons. Standard long load 
stillages can be supplied. Eccles (Bir- 
mingham) Limited, off Arrow Road, 
Redditch, Worcestershire. 





Each of the tractors has a programme 
unit which can be set so that the tractor 
will call at up to 75 stations following a 


selected route. Magnetic pick-up coils 
in the floor act as “ points ” to select the 
route according to the set programme. 
A number of different destinations can 
be programmed from a central dispatch 
point. The tractor will visit each in turn 
and finally come back to the starting 
point. In a simpler version, only a single 
destination can be set, with or without 
automatic return. The tractors are 
battery powered; as an_ alternative, 
platform vehicles can be used. £E.M.J. 
Electronics Limited, Industrial Division, 
Hayes, Middlesex. 
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VIBRATORY 
FEEDER 


Air Springs 


HE Amplitrol vibratory feeder relies 
on air springs to maintain its 
natural resonance operation. 

Power is supplied initially by a small 
standard size alternating current motor 
which has offset weights mounted on 
each end of its rotor shaft. The motor 
is mounted in a frame that has pneumatic 
springs, of a type similar to those used 
on transport vehicles, between it and the 
main frame of the vibrator. The tray 
is also mounted on another set of pneu- 
matic springs. The rotating weights on 
the motor set up an out-of-balance force 
that builds up when the frequency of the 
tray reaches the natural resonance of the 
system so that the springs supply almost 
90 per cent of the operating force. 

In this application, air springs have a 
peculiar advantage in that their resonant 
frequency can be altered merely by 
varying the air pressure within the bag. 
This adjustment can be made while the 
vibrator is running, using a pressure 
reducing valve operated by a hand wheel. 
Therefore it is possible to change the 


YARD TRUCK 


Capacity 
4,000 Ib 


A New fork truck with a capacity of 
4,000 Ib at 24 in centres has been 
designed to suit outdoor conditions. 

Power is supplied by either a Standard 
series 23 diesel or 87 mm petrol engine 
or by a Perkins P3 diesel engine. The 
drive is through a two speed forward 
and reverse gearbox and a quickly 
detachable clutch. The standard height 
of lift is 9 ft but optional masts are avail- 
able with lifts up to 14 ft. Full free lift 
masts can also be supplied for low 
ceilings. There is a wide range of attach- 
ments. 

Driving controls conform to auto- 
mobile practice, the gear levers being 
hand operated. There is a hand brake 
for parking. A telescopic type steering 
wheel is fitted and is provided with an 
assistor handle to enable the driver to 
steer without constant shifting of his 
grip. The lift, lower, and tilt levers are 
mounted in the front scuttle and operate 
the hydraulic valves controlling the 
fluid flow to the jacks. 

The truck has been designed for easy 


DRUM LIFTER 


Automatic 
Grip 


1TH the Grab-O-Matic gripping 
device 50 gallon drums can be 
handled with ease and speed. 

The device consists basically of two 
jaws operating in opposition which 
grip the rim of the barrel. Swing back 
is prevented by forks against which the 
lower part of the barrel rests. Adjust- 
ments are provided to allow for handling 
any size of drum or barrel from 14 in 
diameter by 18 in high to the standard 
50 gallon type illustrated. 

In operation the grips are mounted 
either on the forks of a lift truck, for 
which a special framework is designed, 
or direct on the lift body with the forks 
removed. The truck is run forward 
until the gripping head makes contact 
below the rim and then the forks slowly 
raised. As the lower jaw of the grip 
strikes the under edge of the rim it is 
forced down and this movement brings 
down the upper jaw (by a cam action) 
to grip the upper and inner edge of the 
rim. The drum is now held firmly and is 
lifted with continued rise of the forks. 
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frequency of vibration of the tray and 
also the amplitude of movement to 
adjust the amount of feed and rate of 
passing material. 

The feeder is designed to operate from 
any normal air line circuit having a 
pressure of not less than 80 Ib per sq. in. 
If such a supply is not available then a 
small compressor unit can be supplied 
with the feeder. The consumption of 
air is small as it only occurs when 
amplitude changes are made, and running 
losses due to leakage are negligable. 

The feeders are made in a range of 
sizes, and complete hopper units con- 
sisting of a flanged hopper, connection 
skirt plates, regulating gate, Amplitrol 
feeder and suspension and_ isolation 
supports are also available in a similar 
matching range of standard sizes. 
Locker Industries Limited, Warrington, 
Lancashire. 





servicing. Quick release panels are 
mounted on an all-steel fabrication of 
heavy section plate. The front end of 
the chassis is fitted with capped bearing 
brackets which form the drive axle 
mounts and also house the mast pivot 
pin. The drive axle is fully floating with 
single pneumatic tyred wheels. The 
differential is dip lubricated. The hy- 
draulic brakes are the sliding shoe type. 
Maximum forward speed is 13-3 m.p.h. 
and maximum gradient | in 5. With 
a 48 in square pallet the outer turning 
radius is 80in. The unladen weight of 
the truck is approximately 7,400 Ib. 
Conveyancer Fork Trucks Limited, Liver- 
pool Road, Warrington. 





The illustration shows the frame 
being used with two grips attached so 
that two drums can be handled at once. 
No pallets are needed making a compact 
stack. Lowering the forks automatically 
releases the grip. St. Clare Engineering 
Limited, Bridge Road, Lymington, Hamp- 
shire. 
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Wherever information on fluid flow is required, 


the de Havilland POTTERMETER 


sets new standards of accuracy and reliability 





‘ciaieesiaamientamtanl 


The de Havilland Pottermeter 
will be demonstrated on 


STAND Q.730 


at the | 

I.E.A. EXHIBITION 
| Olympia 
May 23 to 28 J 


Write now for further details to: 


This new turbine-type flowmeter enables major advances to be made in the techniques of flow 
measurement and control. The de Havilland Pottermeter is the only flowmeter which offers 
all these features: 

Accuracy to +0°1% or better on repetition work, +-0°5% or better over a 20°1 range. Calibration 
remains constant for a variety of liquids over wide flow ranges. 


Contains only one moving part—no thrust bearings—operates with a minimum of maintenance at high 
temperatures and pressures. 


No larger than the pipeline in which it is installed—may be mounted in any attitude. 


Can be supplied with indicating, recording and process control equipment—gives digital 
presentation of results, 


Can measure volumetric or mass flows. 


Models available to measure flows from 0°1 to 40,000 Imperial gallons per minute, at a 
wide range of operating pressures. Larger and smaller sizes made to order. 


Can measure flow of any liquid or gas, irrespective of its lubricating or non-lubricating properties, 
at temperatures ranging from -455°F to 1500°F. 


Manufactured as standard in stainless steel—can be made in any non-magnetic material. 
Rapid response rate permits transient flow studies. 


DE HAVILLAND PROPELLERS LIMITED 


(INDUSTRIAL SALES DIVISION) Hatfield, Herts. 
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LIGHTWEIGHT PORTABLE 
VACUUM CLAMPING AND 
PLATE FAIRING MACHINE, 
TYPE 2. 

Designed to facilitate the assembly 
of the component parts for welded 
fabrications. 
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DIESEL ENGINE 
BEDPLATE AND 
FRAMES 

Another example of 
Pickering Welding 
Craftsmanship. 


ALL WELDED FRAME 
30 feet high and 25 tons in weight. 





VACUUM LIFTING UNIT 
For handling plates of varying lengths 
in lifts up to 6 tons. 





VACUUM CLAMPING UNIT 
For the rapid Assembly of Fabricated 
Parts. 









ian tf OX Oh rr 
for the job 


and 


the WOB itself 





FABRICATION FOR. GAP PRESS 
One thousand tons Gap Press for Shipyard 
Pressings. 


THE PICKERING GROUP OF COMPANIES 


R. Y. PICKERING & CO. LTD. Stee! Fabrications—-Stern Frames-—-Engine Bedpiates — Gearboxes 
Crane Structures —Tank Work—Off-Shore Oil Drilling Equipment 


VACUUM INDUSTRIAL APPLICA- = High Vacuum Equipment —Melting and Sintering Furnaces-—Metal 
TIONS LTD. evaporation Units—Vacuum Casting Plant —Contro! Equipment 


etc., etc 
RUTHERFORD OIL BURNERS LTD. Oil Burning Units 
DANIEL VARNEY LTD. Scientific Instruments. 


WOODFIELD PICKERING LIMITED 
Complete Off-Shore Oil Drilling Equipment. 
Telephone: WISHAW 142 (4 lines). 


NETHERTON ROAD, WISHAW, LANARKSHIRE, SCOTLAND Telegrams : PICKERING, WISHAW. 





Associate Company : 
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The Young Presidents 
Get There Sooner 


U’ TO a point they could be called the | 


Have Everything Brigade. 

The presidency of a company with 
not less than 50 employees and an 
annual gross income of not less than 
$1 million; these are the conditions of 


membership of the American Young | | 
of US Management 


What are | 


Presidents Organisation. 
Those are the conditions. 
the attributes ? 
The average age is 39, reward— 


$41,000 a year before tax, savings— | 


$5,000 a year. 

The same average Young President 
also works hard for his position. 
spends ten hour a day at his work, the 
business trips take several weeks a year, 
but usually in his own plane. It is no 
good applying to join the YPO if you 
reach the presidency after the age of 
forty. And it is an interesting com- 


parison with the big American cor- | 


poration that in the Big League the 
chiefs, on average, arrive at the age of 


52 and have only eight years to go. 


before retirement. 

The background of the Junior League 
leaders is mostly that of graduation 
with a_ year’s postgraduate study. 
They are men (three only are women) 
from the Massachusetts Institute of 
Technology, the Harvard Business 
School, engineers, lawyers. More than 
three fifths of the concerns are in 
manufacturing, a third in service 
industries. 

There are 1,500 Young Presidents, 
and there may be others so_ultra- 
individualistic that they will not even 
join this body of run-your-own-show 
enthusiasts. 

The organisation is ten years old this 
year. It would be interesting to know in 
another ten years whether the leaders 
have stayed in the (relatively) small 
time, or moved across the board to 
take a hand in the major corporations 
that dominate the American scene. 


Smoothing the Way 
for the Passengers 


Increasing technical improvement goes 
ahead on the permanent way. And 
with it some of the endearing charac- 
teristics of rail travel disappear. One 
of the most recent to go, but only from 
a limited part of the Western Region’s 
track, has been the click of the wheels 
Passing over the line joints. 

The gaps in the rails, as every school- 
boy train-spotter knows, allow for 
expansion from the summer’s heat. 
But this is now found to be unnecessary. 


When sections of 60 ft rail have been | 


welded to make up to a mile of con- 
tinuous rail it has been found that the 
only part that expanded measurably 
was the last fifty yards. 

This expansion of about the last fifty 
yards seems to be the same for one mile 
of welded rail or for ten. 

The middle sections of the rail, 
prevented from expanding along their 
length, are too strongly held by the 


He | 


4@ | rest of the track to allow any movement 
; out of alignment. 


The staff of the Western Region have 

found that passengers who have grown 

| accustomed to the clicks have been 
asking what is missing. 


| And it is not only the clicks that are 


going. Passengers on the new diesel 
service between Bedford and St. Pancras 
| are being given more room by the remo- 
| val of the seat arm rests. This not only 
| gives more room—it removes, perhaps 
| sadly, the warrior traveller’s oppor- 
| tunity, faced by the well known unwil- 
lingness of three people sitting with the 
rests down to raise them, to exercise the 


| far away. 
remarkably interesting points. He men- | 





strength of his glare and compel the 


| rests to go up and make way for a fourth. | 
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Where MCA prohibits advertising, the 
Twelfth Article of the ACME code says: 
“We will not advertise our firm, prac- 
tice or merits in a self-laudatory manner, 
or in any way which gives the impression 
of being undignified or unprofessional.” 


In practice advertisements by ACME | 


members often discuss management 
problems, the implication being obvious 
enough. 


Where management consultants are | 


discussed the subject of fees will not be 
Mr. Runnels made two 


tioned with admiration the august 
American consultancy firm (unnamed) 
who serve a distinguished cross-section 
of famous American corporations, Its 


| invoices are submitted each month, 


The High Powered World 


At the top of the American professional 
tree sit the lawyers and the more out- 
standing architects. But climbing fast 
towards the highest branches are the 
management engineers. 

At Balliol College, Oxford, last 
| month, Mr. Ross Runnels, a consultant 
of the United States company Kurt 
Salmon Associates Incorporated, one | 
of the better known consultants in the | 
clothing and textile trades, recalled 
that a major factor in the improvement 
in the management engineer’s position in 
the last twenty years had been the 
Association of Consulting Management | 
Engineers. 
| Mr. Runnels, who has come 
| Britain to take up an appointment with 

the new Kurt Salmon and Production- | 
| Engineering Associates, was speaking at 
| the annual conference of Production- 
Engineering Limited. 

ACME, the United States equivalent 
of the British Management Consultants 
Association, has five main aims. They 
are to develop and enforce high stan- 
dards of ethical professional conduct 
to make membership a mark of compet- 

| ence and reliability. To improve man- | 
agement consultation. To provide a 
| better understanding of the management 
consultant’s role. To further the inter- 
| ests of members by maintaining a central 
office. To gather information about 
| consulting firms. 


| Protection 


ACME keeps a close eye on Congress. 
| On occasion it has alerted member firms 
| to proposed laws that could have 
| restricted the management consulting 
| practice. In several cases this has led 
| to organised efforts successfully protect- 
| ing the consultants’ interests. 
| While ACME has many more mem- 
| bers than MCA, their share of the total 
| national spending on management con- 
sulting is about half of the $400 million 
spent on management consulting in the 
USA in 1959. The big four of MCA 
accounted for almost 80 per cent of 
the equivalent British spending. 

In the United States, as in Britain, the 
oldest and largest firms are those with a 
general approach to all industry. In 
addition, the American profession has 
many consultants who specialise in one 
industry—even one which advises solely 
on ranch management methods and 
another which counsels car dealers. 
Mr. Runnels referred to one firm, with a 
| Strong anti-Parkinson air, which from 
| offices in New York, Chicago and San 

Francisco hurries to the aid of firms 
sinking in the slough of paperwork, 


to | 








reorganises, and drains the offending 
memoranda from the files. 
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| without itemisation, simply stating the | 


charge and explaining “ for professional 
services.” The rate of fees for consul- 
tants in the USA is enormously wide. 
It varies from $75 a day for junior 
consultants up to the occasional $500 a 
day for senior partners and those of 
outstanding ability. 


Blue Streak Fiasco 
Leads to Dismissals 


In the wake of the cancellation of Blue | 


Streak come the sackings. The Sperry 


Gyroscope Company has given 200 | 
skilled and semi-skilled men _ four | 


weeks notice of dismissal. Sperry were 
responsible for the guidance system for 
Blue Streak and since the ending of the 


| project have been making vigorous 
| efforts to find alternative work, Govern- | 


ment or private. 


The sackings are due to become | 


operative on 3 June at the company’s 
Bracknell New Town, Berkshire, works. 
The men have marched round the town 
in protest at the situation but it is 
difficult to see what else the firm could 
have done. 

The Sperry company has stated that 
whether there is to be further redun- 
dancy depends upon its success in finding 
alternative work. It is this possibility 
that more men will find themselves 
out of a job next month that is in the 


| men’s minds when they say they will 


go on demonstrating until the Govern- 
ment provides an alternative contract. 
Their plans include a march to No. 10 
Downing Street. 

The collapse of the case in favour of 
Blue Streak may have made its can- 
cellation inevitable but it is doubly 
unfortunate that its effects should fall 
on Bracknell. The new towns need 
stability of employment to attract 
skilled workers and they need skilled 
workers to attract new industry. 


Marples the 
Anti-Motorist 


Mr. Ernest Marples, the Minister of 
Transport, has an urban traffic planning 
policy which seems to be anti-motorist 
and completely negative. 

This is not the view of some unfor- 
tunate private motorist still smarting 
at the thought of being tricked with a 
non-legal Pink Zone. It is part of the 
considered opinions of Mr. Brian 
Rootes, managing director of Rootes 
Limited, in his Wakefield Memorial 
lecture to the College of Aeronautical 
and Automobile Engineering. 

Mr. Rootes did not confine his 


strictures to Mr. Marples alone. He | 


thought the Government showed a 
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| complete lack of logic in blessing the 
| industry's export plans, offering help in 
building new factories in special areas, 
and then handicapping the motor 
| makers by failing to provide the roads 
to carry all the new vehicles. 

The traffic is congested badly enough 
| already with some 8-6 million licences 
| in use. To Mr. Rootes’ way of thought, 
| Mr. Marples’ forecast that there would 
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| be 15 million vehicles on Britain’s roads 
by 1975 was “ dangerously conserva- 
| tive.” 
With Britain spending less on road 
| construction and maintenance than 
| almost any other European country, 
| either per vehicle or proportionally to 
| the national product, it was not very 
| encouraging that while Germany goes 
| ahead building 125 miles of autobahnen 
a year we are to spend only £66 million 
a year after 1961. 

It appeared that we have not yet 
learned the lesson. 

Mr. Rootes may have been covering 
familiar ground here but he struck out 
over unpopular country when he 
proposed that toll-roads on the Ameri- 
can principle should be introduced. 
The extra financial burden on the road 
user, he thought, would be more than 
| repaid by the safer conditions of travel. 


| 


Brasilia 


That it took almost as long for us 
to build the Chiswick flyover as the 
Brazilians spent on putting up the 
centre of Brasilia, their new capital in 
the jungle, is one of those wounding, 
and true, observations from which 
there is no escape. 

Greater urgency in the implementa- 
tion of quite humble road repairs is 
certainly called for. It is not only the 
motorist waiting in the queue who 
doubts the wisdom of repair jobs being 
abandoned from five in the afternoon 
until eight o’clock the next morning. 

It is easy to think for a moment of the 
road massacre and pick on some new 
alleged culprit, whether it be the fast 
driver, the driver of the old car, the 
new car, or most fashionable of late, 
the driver suffering from personal 
tensions. 

Mr. Rootes may or may not be on 
good ground when he says that one 
way of improving road safety would 
be to institute a fresh test for every 
motorist over 65 and to hold a new test 
every two or three years from then on. 


Chain Testers’ 
Re-elect Chairman 


Mr. T. W. McCullough, the Chief 
Inspector of Factories, was the principal 
guest at the luncheon which followed 
the recent annual general meeting of the 
Chain Testers’ Association of Great 
Britain. 

The chairman, Mr. Walter Brundrett, 
and the honorary secretary for the iast 
15 years, Mr. Harry A. Brown, were 
re-elected. 
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Engineering Growth 
in and around London 


London. The nerve centre of 
British industry, it is also the 
work place of almost one in 
four of the country’s labour 
force. Reconstruction and re- 
development are more im- 
portant for the future than 
physical growth. 


T= industrial region of London and South 

- East England has a population of 11 million 
with 54 million workers, respectively 21 and 23 
per cent of those who live and work in the 
United Kingdom. Some 8-2 million live in 
Greater London and 4-5 million work there. 
This is a tremendous concentration of indus- 
trial and commercial activity in a tiny area of 
our country, 700 square miles out of a total of 
94,210. This is the dominant factor in the 
region’s industrial situation, which vitally affects 
any future development. The major problem is 
not how to grow but how to prevent growth and 
how to introduce order in what is threatening to 
become chaos. 

Ever since the Romans transformed the village 
of Londinium into a major trading centre be- 
tween Europe and Britain in the second half 
of the Ist Century, and built the roads which 
made this possible, there has been uninterrupted 
growth until just before the Second World War 
when the population of Greater London reached 
8-73 million. In the two decades which followed 
there has been a decline of half a million but no 
noticeable alleviation of congestion. Christopher 
Wren’'s brave attempt to replan the City after 
the Great Fire of 1666 was turned down by 
Charles II who could do little but bow to the 
powerful interests of the owners of the land. 
The second Great Fire, in 1941, was also followed 
by plans for reconstruction but neither the plan 
for the County of London or the plan for 
Greater London have yet achieved any major 
transformation although a great deal has, in 
fact, been accomplished. The Administrative 
County of London Development Plan, First 
Review 1960, indicates that the situation is 
changing and forecasts that the face of London 
will greatly alter during the next decade. 
Probably more radically than it has altered since 
the beginning of the century. 


GROWTH OF INDUSTRY 


At the time of the Industrial Revolution, 
London was ready to raise money to finance the 
factory system and so share in Britain’s indus- 
trial expansion from the beginning. Entrepot 
trade began a period of rapid growth in the 
early 19th Century when both the West 
India and London Docks were completed. 
Expansion was exceedingly rapid; the popula- 
tion rose from 700,000 to 1} million between 
1750 and 1820. Traffic handled by the Port of 
London trebled in 30 years. Manufacturing 
industry quickly became established—silk \ in 
Spitalfields, sugar-refining in Whitechapel, 
tanneries, dye works, iron foundries, breweries, 
glass works and many other industries along the 
banks of the Thames from Southwark to 
Vauxhall. 

_ By the middle of the last century the popula- 
tion had increased to 24 million. New roads 
and railways were built. By 1850 all the new 
main-line railway companies had lines with a 
terminus in central London. Thus the railways 
of England came to converge on London, just 
as the roads had done eighteen centuries before. 

Henry Mayhew’s “ London Labour and the 
Poor” is a horrifying account of the misery 
which came along with the no less fantastic 
prosperity of these times. The population of the 
County of London reached its peak in the early 
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years of this century and thereafter fell steadily, 
by almost half a million between 1910 and 1938 
and by a further 800,000 in the two decades 
which followed. The population of Greater 
London continued to increase until 1939, when 
it reached 8-73 million; thereafter it declined 
vety slowly and stood at 8-22 million in 1958. 

The London region is the centre of gravity 
of British industry, the largest consuming area 
of manufactured goods and the largest exporting 
centre. When Ford selected Dagenham as a 
site, it was because they considered it ideally 
located for shipping British made cars to the 
Continent and for supplying the home market 
as well. Between the wars (1930-31) when the 
plant was put up at great cost on marshy ground, 
it was a courageous step since practically all 
components—which make up some 70 per cent 
of the ex-works cost of a car—had to be imported 
from the Midlands and South Wales. 

The salient feature of employment in London 
and South East England is the very high pro- 
portion of people who work in offices, shops and 
services. The region accounts for 23 per cent 
of UK employment but for 49 per cent of the 
nation’s labour force in insurance and banking, 
29 per cent of those employed in public admin- 
istration and 27 per cent of the country’s pro- 
fessional people. In all, nearly 1-2 million of 
the insured population are classified under these 
three headings and about another 400,000 
work in the offices of large firms who have their 
administration in London, most of them in the 
central area. 

The London Plan published recently by the 
LCC shows that in 1951 nearly 30 per cent of all 
those employed in the County of London 
worked in offices and that 350,000 out of the 
755,000 so employed worked in ** metropolitan ~ 
offices, defined as “ offices of organisations in 
manufacturing and other productive industry, 
or in trade and transport, that carry on their 
main operations outside London.” They may 
be head offices, like those of the Coal Board 
and Associated Electrical Industries; or they 
may be sales offices, like those maintained by a 
host of provincial and foreign producers, 
merchants and shipping companies. In both 
cases the offices are detached from their asso- 
ciated factories, mines or depots and are located 
in London to take advantage of the great range 
of contacts possible in the commercial and 
administrative capital. 

This emphasis on professional and admin- 
istrative functions results in there being less 
manufacturing industry than is average for the 
country as a whole. In fact, London’s manu- 
facturing activities account for less than 20-8 
per cent of UK employment in manufacturing 
industry. Within the group of manufacturing 
industries, which account for some 35 per cent 
of the total labour force of the London and 
South Eastern region (somewhat less of London’s 
own labour force), metal using industries 
predominate and employ almost half the labour 
engaged in the manufacturing activities of the 
region. 

There is a tendency for specialisation in light 
engineering and products which have a high 
value per pound. 

Expansion in the London region since the 
war has been severely limited by the shortage of 
labour, although in total area of new buildings 
it rates second only to the Midlands, with 
52:7 million sq. ft of new factories during the 
14 years 1945-58. Almost half of this occurred 
in the engineering and other metal using indus- 
tries. Significant expansion in other sectors 
took place in the manufacture of chemicals, 


In his last article 
our correspondent 
looks at the Cap- 
ital. Earlier in 
the series he has 
considered the 
background and 
the possibilities of 
the major indus- 
trial areas of the 
United Kingdom. 
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when 8-2 million sq. ft were added—more than 
in any other region except the North East— 
and in industries already prominent in the 
London area, such as food and tobacco, paper 
and printing. 

London’s post-war expansion has undoubtedly 
been greatest in the administrative and pro- 
fessional activities which have prospered there 
for several centuries. Throughout the country 
there has been a tendency for the proportion 
of staff to operatives to rise and London has 
had more than its share of this increase. New 
techniques in management involving the use of 
more cost accounting, method and work study, 
operational research, the use of computers and 
other devices have tended to make London an 
even greater force in British industry. This 
trend is likely to continue. 

It is the headquarters of the great banks and 
insurance companies and Europe's leading 
money market. It is in fact the mainspring 
of Britain’s industrial machine. It is still the 
region where unemployment is lowest in the 
UK and where trade cycles appear to have little 
effect on the demand for labour. Last year 
unemployment averaged only 1-2 per cent of the 
insured population, compared with 2-3 for 
the UK as a whole, and there is no sign of any 
weakening in this situation. 


ENGINEERING IN LONDON 


The net output and employment of the region’s 
engineering industries are shown in detail 
in the official Census of Production for 
1954. The balance of these industries is unlikely 
to have altered radically since that date although 
some, such as the manufacture and repair of 
road vehicles, the manufacture of instruments 
and, to a lesser extent, electrical engineering and 
the manufacture of household appliances, have 
probably drawn even further ahead of the rest. 
Employment in manufacturing industry during 
the past five years increased to 1-94 million in 
1958 but nearly all of this took place in factories 
outside the boundaries of the London County. 
Factory employment in the county decreased 
steadily during this period. In the London 
Plan, First Review 1960, the LCC point out that 
the number of operatives is continuing to fall 
by just under 1 per cent per annum. 

Operatives employed in the production of 
metals and in engineering declined by 12 and 
6 per cent respectively during the four years 
1954-7 whereas the corresponding figures for the 
country as a whole were increases of 5 and 6 per 
cent. Only in the manufacture of vehicles did 
London show an increase greater than the 
national average, by 6 per cent compared with 
1 per cent. The largest unit in the area by far 
is Ford at Dagenham with the body division, 
which they acquired in 1953. 

Ford now employ some 54,000 people, alto- 
gether, about 40,000 of them in the London 
region. In 1954 they launched a £75 million 
modernisation and expansion programme which 
increased floor space by 50 per cent and doubled 
production capacity. The development at Dagen- 
ham has been considerable; in 1938 production 
totalled 87,000 units; during 1946, the first full 
year of peace, it amounted to 91,000 and by the end 
of 1959 it had grown to 469,000 of which 241,000 
passenger cars and lorries were sent abroad. 
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The experience of Ford in the London area is 
probably unique, in the sense that they are more 
self-contained than most other motor manufac- 
turers and make up the natural deficiencies of the 
region by producing much of their own raw 
materials and services. They make their own 
pig iron, their own castings—they have recently 
spent £7} million on the building of a new 
foundry on an adjoining 22-acre site where they 
employ 2,600 people—produce their own 
electricity, car bodies, and so on. 

In the 14 years since the war, Ford increased 
their production floor space by 300 per cent and 
their labour force by 200 per cent but their 
output rose by 440 per cent. 

The development of the aircraft industry in 
the London area began shortly after Sir Frederick 
Handley Page became interested in flying, as 
early as 1906. He founded his company in 
1908 and erected the first British plant constructed 
exclusively for aircraft manufacture at Barking 
in the following year. The company’s main 
works at Cricklewood and their aerodrome and 
assembly shops at Radlett remain an im- 
portant unit in the industry. Other aircraft 
manufacturers in the region are de Havilland at 
Hatfield—now part of the Hawker Siddeley 
Group—and Vickers-Armstrongs (Aircraft) who, 
at Weybridge, own the largest structural machine 
shops in Europe. 

This is the parent factory of their aircraft 
group, and the value of the machine tools 
installed there runs into millions of pounds. 
Currently in production is the new medium range 
turbo-prop Vanguard, and great hopes are 
entertained that it will be as successful an aircraft 
as the Viscount, of which over 400 have been 
sold. The V.C.10 long range transport is 
just coming into production and thus the 
Weybridge works is likely to be fully occupied 
for years ahead. 

A striking feature of the engineering industry’s 
development in the London region since the 
war has been the very large expansion of instru- 
ment manufacture. Leading firms such as 
Elliott Brothers (London), R. B. Pullin, Smiths 
Industrial Instruments, Venners, Fractional HP 
Motors, Evershed and Vignoles, and many 
others, are located in or near London. In 1958 
the region accounted for nearly 47 per cent of all 
employment in the manufacture of precision 
instruments in Britain and nearly 2 million sq. ft 
of capacity have been added since the war. 

Electrical engineering and the manufacture of 
radio and telecommunication equipment con- 
stituted the major engineering activity in the 
region. In 1954 the net output of those indus- 
tries (including electric wires and cables) totalled 
£176 million and employment over 250,000. 
English Electric, General Electric, Edison Swan 
Electric Company, EMI, Enfield Cables, Hoover, 
Standard Telephones and Cables, Morphy- 
Richards, are only a few of the firms concerned. 
Many more lie close to the region’s boundaries. 

The attractions of London for firms making 
radio and television sets, electric vacuum cleaners, 
and other household appliances are obvious 
enough. They are similar to those which 
caused Ford to select Dagenham as a site and 
General Motors to come to the region in the 
first instance. For the manufacturers of instru- 
ments, however, the reasons are different, as 
they are for consulting engineers, designers and 
practically all those who are concerned with the 
production of complex plant and equipment. 


MORE THAN ATTRACTIONS 


The concentration of instrument manufacture 
in London is evidence of the Capital’s appeal 
to those who are concerned with research and 
development. 

The first, and perhaps the most important, 
factor in the choice of London is that it is a 
centre of engineering design. The Institutions— 
the Civil, Mechanical, Electrical, Chemical, 
Production—are all there, with public libraries, 
the stimulant of their meetings and all the 
facilities they provide for desk research and 
consultations. Practically every research asso- 
ciation has its main offices in the capital, as 
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well as the leading trade associations. In all 
these there are libraries and facilities for meeting 
others in the same or allied fields. The impor- 
tance to the designer of being close to the Patent 
Office library, the British Standards Institution, 
the various sections of the Department of 
Scientific and Industrial Research is very real 
for progressive firms. 

The second major attraction, for both the 
designer and the technical salesman, is the 
presence in London of the technical departments 
and buying offices of a large and increasing 
number of companies and public bodies. All 
the oil companies are centred there, most of 
them in the City and much the same applies to 
the large shipping companies, to BOAC and 
BEA, the Central Electricity Generating Board, 
the National Coal Board, the British Transport 
Commission and the engineering and buying 
organisations of the four regions of British 
Railways. London’s own services, such as the 
Metropolitan Water Board, the area’s Gas 
Boards, the London Electricity Board and 
the planning and design offices of large 
contractors and civil engineers—such as John 
Laing, Wimpey, Holland & Hannen and Cubitts, 
Taylor Woodrow and many more bodies and 
organisations which constitute essential ports of 
call for designers, application engineers and 
sales representatives of practically every firm. 

This is why many of the process engineering 
consultants, such as the Lummus Company, 
Kellogg, Head Wrightson, and practically 
every civil engineering consultant in the country 
have their offices within two or three miles of 
the centre. 


COMMUNICATION CENTRE 


The third major attraction lies in the geo- 
graphical situation of the region, at the end of 
practically every main road, rail line and air 
route in the country. The Romans laid the 
pattern, which was never disturbed but only 
strengthened during the Industrial Revolution 
and since. Companies with an export trade are 
almost compelled to maintain an office in 
London, for it is there that foreign visitors come 
and like to stay. The availability of first class 
port facilities, such as are provided by the Port 
of London Authority, are a big additional factor 
in the convenience of the location. The Thames 
wharves handle more cargo than any other in 
Europe, more than 50 million tons of inward 
and outward merchandise in a year. 

The five-dock system stretching from the 
Tower of London to Tilbury has 155 berths of 
which 129 are deep sea berths. In addition, 
there are 80 berths of a specialised nature for 
timber, bananas, chilled meat, and bulk grain. 

A very wide variety of industry has found it 
advantageous to set up plant along the river. 
The bulk of Britain’s paper making capacity is 
situated on the Kent shore as are a number of 
cement works. Cement is the heaviest export 
from the Thames, about 14 million tons annually. 
On reclaimed marshland stand paint, varnish, 
lead, soap, and explosives factories. At Wool- 
wich, Submarine Cables Limited are one of the 
country’s main makers of submarine telephone 
cable. 

Oil has come to play an important part in the 
trade of the Thames. There are three major 
oil refineries at Coryton, Shell Haven and the 
Isle of Grain. Shell Haven began operation in 
1916 when a single distillation plant came into 
service on a 100 acre site. The plant now occupies 
350 acres with a further 650 acres reserved for 
future development. The Isle of Grain refinery, 
opened a few years ago, had a capacity of 
44 million tons, which has now been raised to 
7 million tons. 

The Coryton refinery is smaller with an annual 
capacity of 24 million tons, but as far as modern 
processing units are concerned it is comparable 
with its larger neighbour, and features a catalytic 
cracking plant for the production of premier 
grade petrol. 

Few people realise that London University 
has an internal student population of more than 
22,000, nearly 50 per cent more than the student 
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population of Oxford and Cambridge put 
together. The Imperial College of Science and 
Technology has the largest output of engineers 
and scientists of any college in the country, and 
is being vastly expanded. Facilities for further 
education, at the Brixton Day College, the 
Battersea College of Technology, Chelsea College 
of Science and Technology, Northampton College 
of Advanced Technology, Finsbury and Barrett 
Street Technical College are all being greatly 
expanded, 

London is on the whole well equipped for 
education, particularly higher education in 
sciences and engineering. It is yet another 
reason for the appeal it has to the makers of the 
more complex types of engineering equipment 
and the designers of control systems. 


SHRINKING WORLD 


London is still a focal point in the national and 
international scene; it is still a magnet for people 
of all types and nationalities. How long it will 
remain so must of course depend on how Britain 
fares in the growing competition to supply the 
world with the products it needs. 

The importance of London will continue to 
increase as the world is made smaller by fast air 
travel. Large firms will find it more and more 
convenient to have a “ strategic ’’ sales force 
and team of application engineers conveniently 
located to reach any part of the world within a 
few hours. In the age of politico-economic 
rivalry between nations, there is a tendency for 
designs to replace arms as a means of inter- 
national influence. London is already a major 
exporter of technical services and a major user 
of these services. It will become even more 
influential in the next two decades, particularly 
as there exist already all the facilities for the 
financing and insurance of almost any enterprise 
in the world. 

London is unlikely to spread more. The 
planners foresee an expansion upwards, to 
buildings 300 ft high or more. Until the last 
decade few buildings exceeded 100 ft and four 
storeys, and it was widely believed that it was 
impossible to build higher due to the limited 
weight-bearing capacity of the subsoil and the 
difficulty to excavate deeply due to the effect on 
tube railways and other underground installa- 
tions. Modern building techniques have re- 
moved some of these difficulties and there is 
little doubt that some of the congestion of today’s 
layout will be relieved by this type of construc- 
tion. More flats will be built in the centre, 
making it unnecessary for many people to travel 
so far to their work. The Barbican scheme in 
the City is an excellent example of what is 
intended. 

New roads are planned to give better access 
to Britain’s major cities. Parking problems 
are far from solved but a combination of 
meter controls and garages will clear the roads 
for traffic. The pity of it all is that the deteriora- 
tion in the general situation is at a faster pace 
than the painstaking improvements now in hand. 
It is easy to clear the streets but it helps little 
those who have business to do and have to rely 
on car transport to do it. It is encouraging to 
read in the LCC’s London Plan that they con- 
sider that “* the road network must be made ade- 
quate to London’s needs ”’ and “ a proper study of 
these needs should be undertaken immediately 
by a much expanded team of traffic engineers. 

Another aspect of the greatest importance to 
London’s space problems is the development of 
new towns. Migration from the County of 
London from 1931 to 1939 totalled 392,000; 
during the following 12 years, 781,000 left the 
county and another 241,000 from 1951 to 1958. 
Some of these have gone to the eight new towns 
built in the Home Counties. Their present total 
population is about 300,000 and grow ‘ng steadily. 

On the whole the future of London depends 
on her ability to reconstruct, redevelop, to intro- 
duce new methods and new techniques. The 
work is in hand within the council boundaries: 
much more will have to be started outside 
and there industry has a prime responsibility 
which cannot be shelved. 
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Forth Road Bridge Works (mwwwmw017... 


Erection of the first tower of 
the Forth road bridge is about 
to start. The foundations are 
ahead of schedule; the tower 
has been shop assembied. 


£ Forth road bridge—the longest suspension 

bridge in Europe—is being built near to the 
world famous railway bridge which was com- 
pleted 70 years ago. It will have a main span 
of 3,300 ft and two side spans of 1,340 ft each, 
the length between the abutments of the approach 
viaducts being 14 miles. Some 39,000 tons of 
steelwork will be used in the bridge, together 
with 150,000 cu. yd of concrete. There will be 
twin roadways each 24 ft wide, two 9ft cycle 
tracks and two 6ft walkways, and the bridge 
will give a clearance of 150 ft above high water. 
Mott, Hay and Anderson, in conjunction with 
Freeman, Fox and Partners, are the consulting 
engineers, Sir Giles Gilbert Scott is the architect, 
and the bridge is being built by the ACD Bridge 
Company, the consortium formed by Sir William 
Arrol and Company Limited, Cleveland Bridge 
and Engineering Company Limited and Dorman 
Long (Bridge and Engineering) Limited. John 
Howard and Company Limited are the con- 
tractors for the foundations and anchorages for 
the main suspension span. 


FOUNDATIONS 


Contract No. 1, for the main suspension span 
foundations and anchorages, is now sufficiently 
advanced for a date in June, 1960, to be fixed 
for erecting the first section of the main tower 
base on the north pier. 

In both main piers satisfactory rock strata 
have been reached, and the concrete pier footings 
have been completed. On the south side, sand- 
stone rock at — 95 was reached by sinking 
caissons in free air. Advantage was taken of a 
50 ft layer of dense boulder clay overlying the 
rock, a cofferdam being driven into the clay and 
de-watered. In order to obtain two large 
unobstructed areas in the cofferdam in which to 
build the caissons, it was made in the shape of 
a figure eight using circular walings. The two 
upper walings were made as a steel unit and 
floated into position. The lower waling is 
formed of concrete which was placed under 
water after the river bed had been excavated 
for a depth of 13ft. This is shown on the 
drawing of the south pier cofferdam and caissons. 

Inside the cofferdam two circular reinforced 
concrete caissons were built at — 36 and sunk 
59 ft by excavating gravel and boulder clay. 
Water was easily controlled by three 6 in pumps. 
These caissons are now complete, and con- 
struction of the pier shaft is under way. 

On the north side a submerged reef of basalt 
formed the foundations and here the cofferdam 
was formed of sheet piling sealed to the rock by 
a wall of concrete 10ft thick and 9ft high 
placed under water. This wall was anchored 
to the rock by 44 cables grouted into the rock 
and prestressed to 50 tons each. After pre- 
stressing, the cofferdam was pumped out and 
the hearting placed in the dry. Details of the 
north pier cofferdam are given in the second 
drawing. The pier base is now complete and 
the pier shaft is under construction. 


ANCHORAGES AND TOWERS 


For anchoring the suspension cables, tunnels 
have been driven at each side of the river. 
They are twin tunnels at 80ft centres, driven 
at a slope of 30° to the horizontal into the solid 
rock, the cross-section of the tunnels increasing 
with depth. The shape and dimensions of the 
tunnels, as will be seen from the drawing, differ 
on the north and south sides. 

On the south side the rock consists of shales 
with bands of sandstone, and here the tunnels 
are circular in cross-section, since it was found 
necessary to provide a continuous steel plate 
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lining to the upper half of the section as the 
shale weathers rapidly on exposure. Each tunnel 
is filled with low heat concrete and contains 
114 steel ducts of 4in internal diameter. Into 
each duct is inserted an anchorage cable having 
a breaking load in excess of 380 tons. Six 
anchorage cables retain a rectangular steel slab 
at the mouth of the tunnels, to which are attached 
four high tensile bolts which carry the strand 
shoes of the main suspension cables. The 
anchorage cables are pre-tensioned to a load in 
excess of the maximum working load before the 
ducts are filled with cement grout. At present 
the position in the south tunnels is that 80 per 
cent of the concrete has been placed around the 
steel duct tubes, but the anchorage cables will 
not be inserted until the placing of all the con- 
crete has ben completed. 

On the north side the tunnel cross-section is 
rectangular, as the rock is intruded basalt, 
and roof support by roof bolting has proved 
adequate. To date, on this side, approximately f 
60 per cent of the concrete has been placed. 

Twin towers form the shore ends of the 
suspension bridge itself, and carry saddles which 
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Construction of south pier. 
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defiect the main suspension cables from a nearly | MWL 441’ -— 
horizontal direction to an angle of 20° to the = (=== oe 
horizontal. The north tower is now complete _, Buoyancy Tubes se | 
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and it is intended to prestress them to the under- — 
lying rock. Taking the foundations contract 
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as a whole, John Howard and Company’s work oe” Fel lg | 
is about one month ahead of schedule. Pie anemia Ly rae 
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section, built up from steel plates, and 505 ft 
high. Plate edges are planed ready for welding, 


Tunnels filled with Low Heat Concrete 


Construction of north pier. 
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and then assembled in a jig for welding into Details of cable anchorage tunnels. 
sections of up to 47ft 6in long and 34 tons 
maximum weight ready for road transport to the 
site and erection there on the prepared founda- 

tions. The sections will be lifted by a climbing : Ee 
crane and bolted together to form the tower. 

After welding, which is done by Fusarc a aqgih 
machines, each section has its ends machined . te i =” 
all over on a Kitchen and Wade horizontal 
boring and milling machine, to ensure square 
and accurate seating of one section on another, 
and the bolting ho'es are drilled. High tensile 
bolts will be used on assembly. 

The sections, eleven of them forming a com- 
plete tower, have been trial-assembled in a 
horizontal position on the shop floor. In the 
illustration the first of the north towers is seen 
almost completed, with the second tower along- 
side it. In the case of the second tower the base 
has not yet been attached, and is seen standing 
in the erect position. 

After shop erection, the towers are taken apart 
into their eleven sections and transported to a 
yard near the site where they will be metal 
sprayed prior to assembly. 





Shop assembly of the first main tower, 
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640 MW Pumped Storage for Luxembourg 


For 30 years, the Grand Duchy 
of Luxembourg has considered 
using the waters of the River 
Our as a source of electrical 
energy. The two stages of a 
pumped storage project at 
Vianden are well under way. 


| Byppenepe yaks River Our, which winds through 

one of the most picturesque regions of that 
country, forms the present north-east frontier 
between the Grand Duchy and Germany. Its 
fast-flowing waters have eroded a deep gorge 
through a plateau which overlooks the river 
from a height of nearly 1,000 ft. 

The idea of using this potential source of 
electrical energy dates back to 1931, when the 
Luxembourg Government sponsored the estab- 
lishment of the Société Electrique de |’Our, and 
it was decided in due course that the most 
likely site for a large hydro-electric station lay 
in the region of Vianden-Bivals, on one of the 
slopes of St. Nicholas Mount. The map shows 
the position of the project in relation to the 
surrounding country. 

A particular point of interest about the 
Vianden hydro-electric scheme is the extent to 
which it calls for underground works; indeed, 
the length of the galleries and the size of the 
powerhouse are unusual in Europe. The final 
capacity of 640 MW planned for this project 
will ensure that Vianden ranks among the 
largest pumped-storage hydro-electric develop- 
ments in the world. 


In the attached view of the "does not require any props. 


A cross-section of the power house is shown 
in the illustration on this page. During the 
first phase of the project, only half the machine 
hall will be used. Here, there will be housed 
four groups of pumps, alternators and turbines, 
and the output at the end of the first phase is 
designed to be 320 MW. A further four groups 
of machinery will be added during the second 
phase; bringing the total power output to the 
required figure of 640 MW. Each of the groups 
comprises an 80,000 kW turbine, a 100,000 kW 
alternator and a 53,750 kW pump. The turbines 
will run free during pumping periods. The daily 
operating cycle will be 9 hours of pumping and 
4 hours of generation. 

Each of the generators is to be coupled to a 
transformer, which will step up the voltage to 
220 kV. These transformers will be installed 
in a separate cavern, from which 220 kV cables 
are to be led to a substation and, subsequently, 
to the high-voltage line connecting the outer 
circuit to the grid of the Rheinisch-Westfalisches 
Elektrizitatswerk AG. 

Work has been planned so that the operation 
of the plant installed during the first phase will 
not be disturbed by the construction of the 
second phase. The construction was begun in 
1959. The first phase is planned to end in 1962. 
The operations began with the drilling of four 
entrance shafts: to the main entrance gallery, 
the gallery housing the main pressure shaft, 
the ventilation gallery and the transformer 
gallery. The rock through which these galleries 
are being drilled is mainly hard shale which 
Each gallery will 


lower reservoir, the site of the power project is ic be about 24 sq. yd in section. 
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Capacity 3-0 Mil Cub Metres 
Max Level 509-80 Metres 
|Min Level 494-00 Metres 

| 2nd Phase 

\Capacity 5-5 Mil Cub Metres 
\Max Level 509-80 Metres 
Min Level 494-00 Metres 












| the powerhouse, including 
| the inlet, outlet aud trans- 
former shafts. 


(Below) Cross-section of 


As a result, the contractors were able to 
excavate the full surface of the ceiling without 
mishap and without any props. It is also 
planned to anchor the walls of the machine hall 
with special bolts fitted into holes having a 
diameter of 4in and a depth of 16 yd. These 
holes are being drilled with Bison rock drills 
mounted on wagon drill chassis. The ceiling is 
to be faced with concrete. 

While this underground work has been going 
on, excavation of the basins for the upper and 
lower reservoirs has been proceeding. The sur- 
face rock of the upper basin is very brittle, and 
scrapers have been used to remove it. Any hard 
rock will be mined with the aid of wagon drills. 

At the end of the first phase of the work, the 
upper dam will measure 1-3 miles (2:3 km) with 
an average height of 46 ft. The storage capacity 
(102,400,000 cu. ft) will be about doubled when 
the dam is extended in the second stage. Its 
upstream face will be lined with bituminous 
asphalt, as will the reservoir bed. 

The contractors are also proceeding with the 
excavation of the lower reservoir and with the 
diversion of the road which runs alongside the 


Site of the lower reservoir. The barred area 
indicates the level of the reservoir when completed 
and the dotted lines the power project. 
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indicated by dotted lines while the barred 
area shows the level which the reservoir will 
ultimately attain. 

The work programme has been planned in 
two distinct parts and the present project, which 
constitutes the first part, comprises: 

(1) A high-level reservoir with a water capacity 
of 102,400,000 cu. ft, created by means of a 
rock-fill dam crowning the summit of St. Nicholas 
Mount and provided with a bituminous lining. 

(2) An inclined reinforced gallery or penstock, 
connecting the top reservoir to the machine hall, 
1,680 ft long, having a fall of 914 ft. 

(3) An underground machine hall 984 ft 
long by 96 ft high by 56 ft wide. 

(4 )A tailrace tunnel from the machine hall 
to a lower reservoir, with a capacity of 
176,500,000 cu. ft, formed by an enlargement of 
the bed of the Our; the water being retained by 
a dam built across the valley 14 miles down- 
stream, a few hundred yards from Vianden 
Bridge, at Lohmiihle. 


Drilling is being carried out with Atlas Copco 
rock drills mounted on air legs and used in 
batteries of four per gallery. Two cubic metres 
(2:6 cu. yd) of rock are blasted by each charge 
and, in the main galleries, 9-1 to 10-5 cu. yd of 
rock are removed per day, though in the penstock 
shaft this figure is only 6-5 cu. yd a day. 

At the present time, the entrance and ventilation 
shaits have been advanced to the level of the 
maciuine hall, and the main pressure shaft has 
reached the base of the penstock shaft which 
runs to the upper reservoir. 

The machine hall is being excavated in a series 
of descending benches, the first three measuring 


10, 184 and 264 ft in depth, respectively, and — 


the bottom section being a special finishing job. 
As the first stage in the construction of the 
machine hall, the ventilation shaft was extended 
to the full length of that chamber. This has 
formed, in effect, a headshaft, which has been 
opened out; roof bolts have been used as a 
security measure while the work was in progress. 








Dimensions in Metres 
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present bed of the River Our. Construction of 
the 82 ft high dam has been started; its crest 
length will be 328 ft. At the foot of this dam 
a small compensation set will be installed to 
provide power to regulate the downstream flow. 

When the second phase of the work is com- 
pleted, the top reservoir will have been enlarged 
to hold 194-2 million cu. ft of water and, as 
already mentioned, the capacity of the complete 
project will be increased from 320 to 640 MW. 
Power produced at Vianden will be available to 
other nations through the European grid; indeed, 
it seems likely that Germany will be the largest 
consumer. It is possible that one or more of the 
units may be leased, to individual customers at an 
annual fee. During normal pumped storage 
operation, the Société Electrique de l’Our will 
buy energy from neighbouring networks, and 
there is likely to be a barter system whereby the 
Société will receive free power and will then 
return a proportion of the peak-load energy pro- 
duced at Vianden, retaining the balance for sale. 
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Lucas Hydrostatic Transmission 


Previously demonstrated as a transmission for 
tractors and earth moving equipment, the 
Lucas hydrostatic transmission was shown at the 
recent Mechanical Handling Exhibition applied 
to mechanical handling on a Coventry Climax 
fork lift truck. The installation comprised a 
header tank, a Lucas 1P60 pump, control valve, 
double acting tilt cylinders and a ram to raise or 
lower the load. Earlier applications of the 
transmission have already been described in 
ENGINEERING (vol. 186, 1958, p. 790; and vol. 
188, 1959, p. 421). 

The system is built round a range of swash- 
pate pumps and motors capable of operating at 
high pressures and speeds. The range covers 
outputs from 60 gallons per hour to 3,000 g.p.c. at 
1,000 r.p.m. with maximum operating pressures 
ranging from 3,000 Ib per sq. in to 5,000 Ib per sq. 
in. Maximum permissible rotational speeds 
range from 6,000 r.p.m. for the small unit to 
2,000 r.p.m. for the largest. 

The pump is a variable swash plate unit which 
can be supplied with fluid by a boost pump or 
header tank. The driven rotor is a circular 
block containing four or more cylinders in which 
move the pistons. Each piston has at its base a 


An external control rod operates a small pilot 
piston. When this is moved inwards it uncovers 
a port which allows fluid to pass through an 
internal drilling from top to bottom of the servo 











= Servo Control Fluid => Inles Fluid <=> Outlet Fluid 


piston. As the piston has two different dia- 
meters, that at the bottom being greater than at 
the top, the servo piston will move upwards, 
reducing the cam plate angle and reducing pump 
output. 

When the control rod is moved outwards 
from the casing the pilot piston uncovers a port 
which allows fluid from the bottom of the servo 
piston to return to the inlet side of the pump. 
Fluid pressure on top of the piston now moves 
it downwards, increasing the cam plate angle 
and the pump stroke. Any fluid which leaks 
past the pilot piston returns to the pump body 
via an internal drain. 

As originally demonstrated on a tractor, the 
Lucas system employed a seven-piston pump, 
with a cam plate movable through 20° in either 
direction, connected in parallel via high pressure 
steel tubing to low-speed five-cylinder radial 
motors driving the rear wheels directly. This 
had the advantage of eliminating all transmission 
shafts and gearing, in return for a certain amount 
of weight and bulk in the wheel motors, but later 
installations use a high speed swash plate motor 
to drive each rear wheel or a single such motor 
driving through a normal differential. 
















































































ball joint attached to a slipper head which is 
retained in place by an auxiliary cam plate and ~<+ rh 
rides on the face of the main adjustable cam plate. sf Tilt Conder 5 RP 
Angle of the cam plate is varied by a servo piston 
to determine the piston stroke and so, in conjunc- — atic ~ark os sero Tank 
— with rotor speed, to vary the output of the panache ious eetiid lame : 
The end face of the rotor revolves against a the swash-plate principle. =e 
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Rolls-Royce Activities 


The many-sidedness of engineering is well brought 
out in a film which has been produced for Rolls- 
Royce Limited. From research to after-sales 
service, the whole spectrum of engineering is 
illustrated by sequences showing the work of all 
the company’s divisions—aero-engines, diesel 
engines, commercial and military petrol engines, 
motor-cars, nuclear work. 

Recalling the remarkable history of the Dart 
prop-jet engine, the commentator says it was 
introduced into airline service in 1953 to power 
the Vickers Viscount. By the end of 1959, 
Dart engines had logged over 10 million hours on 
the air routes of six continents. When it was 
introduced the Dart was rated at 1,540 h.p.; by 
1959 it was producing 2,600 h.p. and had by no 
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From the new film: drop test for a Rolls-Royce 
Silver Cloud I. 


means reached its full potential. During the 
same period the overhaul life had been increased 
from 400 hours to 2,200 hours, and the figure is 
still rising. 

The motor-car division at Crewe is responsible 
for producing the commercial and military range 
of petrol engines as well as the cars. Shrewsbury 
is the location of the oil engine division. A range 
of standard components is the basis around which 
both types of engine are designed. 

The company attach great importance to 
research and development. An advanced plan- 
ning group is the starting point for the company’s 
research activities. This group is concerned 
with visualising and developing entirely new con- 
cepts; preparing and designing projects to meet 
the conditions and requirements of 10 to 15 years 
hence; and providing a fundamental advance 
guard for the individual research departments of 
the various divisions. 

Also depicted in the film is the Rolls-Royce 
work on the design and development of a nuclear 
reactor for marine application; work on rocket 
motors; the development of vertical take-off 
and landing aircraft engines; and the application 
of oil engines to locomotives and rail-cars. 

“ The Magic of a Name ”’ is in colour and runs 
for 254 minutes. It was made by R.H.R. Pro- 
ductions Limited, in association with the Film 
Producers Guild, and is available to recognised 
organisations through Sound-Services Limited, 
Wilton Crescent, London, SW19. 

Special modifications are incorporated in the 
Phantom V limousine which Rolls-Royce have 
supplied to the Queen. The rear quarter win- 
dows and roof have been designed to give excep- 
tionally clear visibility from both inside and 


outside the car. The roof is fitted with a glass 
centre and Perspex side panels, and the rear 
section of the roof is made in one piece of 
moulded Perspex. Fluorescent lighting is pro- 
vided for illuminating the interior of the car. 

The centre roof glass can be covered from 
inside the car by an electrically operated sliding 
panel. A folding metal exterior roof panel 
encloses the Perspex section at the rear when the 
car is not being used for ceremonial purposes, 
and is secured by locks with special safety 
escutcheons to prevent accidental opening. The 
cover, when removed, is stored in the luggage 
compartment. 

As on all Phantom V limousines, fresh, warm 
or refrigerated air is provided through ducts. 





For Her Majesty the Queen: a seven-passenger 
Phantom V limousine. 
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The Safest Industry 


fi aie engineering could be the most 

hazardous occupation in the world. Actu- 
ally, the industry has an enviable safety record 
as a result of elaborate precautions and constant 
vigilance. Only a few serious accidents occurred 
during the 18 years since the first reactor started 
to operate, but they stirred up publicity out of 
all proportion to the damage caused. The 
accidents fall into three categories, inadvertant 
criticality, reactor accidents, and release of 
radioactive matter. The following is a survey 
of the most important accidents in the past. 


Inadvertant Criticality 

A reactor is not needed to obtain a chain reaction, 
it can happen in fuel storage rooms, in the pipes and 
vessels of a chemical plant or the retorts of a labora- 
tory. The critical size of a water-moderated homo- 
geneous core is a sphere with about 13cm radius, 
containing less than 2 1b of uranium 235. 

The design of nuclear chemical plant is a special 
art in itself, and the precautions against criticality 
often reach into the realm of the fantastic. Where 
work is not on a well regulated production basis and 
there is a need for variations in routine, the “ infinite 
slab ’”’ method of criticality control may be used. 
{Atomic Review, 29 April 60.) Fissile material is 
only stored at one level to a depth less than required 
for criticality in an infinite slab, so that no matter 
how much material is brought together in that layer, 
a dangerous condition cannot arise. For regular 
production runs this method of control is wasteful 
of space. Instead, criticality calculations are per- 
formed for each vessel in the chemical process, and 
each group of vessels and pipes. The possibility 
that an unreflected system may inadvertantly receive 
a reflector as a result of flooding—or from the bodies 
of bystanders—is also considered. 

Alternately, in batch processes it is possible to 
control criticality by limiting the amount of fissile 
material that is allowed to enter the system to sub- 
critical proportions by careful accounting. In 
spite of such precautions, a few serious and several 
less serious criticality accidents occurred in American 
chemical plants. 


Oak Ridge Excursion 

On 16 June, 1958, supercriticality occurred in the 
Y-12 chemical plant of the Oak Ridge National 
Laboratory. Concentrated uranyl nitrate solution 
was being transferred from one part of the plant to 
another. Somewhere along the line a valve had been 
left open after a regular hydraulic test of the piping 
system, performed prior to the transfer of the 
solution. The valve was used to drain the water 
after the test into a 55 gallon steel drum. As the 
water did not normally contain fissile material, this 
drum was not required to have safe geometry. When 
the level in the drum reached about 9 in, the solution 
became critical while eight operators were standing 
in the vicinity. There was no flash or explosion, 
and material was not thrown out of the open tank. 
After a delay of about 3 to 5 seconds the radiation 
alarms sounded and the operators left the building. 
Power oscillations lasted for several minutes and 
were finally stopped by water flowing into the tank 
and diluting the solution. The eight operators were 
exposed to radiation between 30 and 461 rem (22 to 
365 rad). No fatalities occurred and all persons 
were discharged from observation in six weeks. 


Plutonium Flash at Los Alamos 


Up to 1959 the Oak Ridge accident was the most 
serious in the Commission’s history. Prior to the 
establishment of the Commission, two accidents had 
occurred in plants under the control of the war-time 
Manhattan Project, both of which had resulted in one 
fatality. Then on 30 December, 1958, another fatal 
accident occurred at the Los Alamos Scientific 
Laboratory. The plant was designed for batch 
handling of “‘ lean residues ” from the main plutonium 
recovery process. Criticality control in the plant 
was through the method of material control, although 
a change to continuous operation and geometric 
criticality control had recommended and 
planned. In a vessel used for the solvent recovery in 
small batches, the operator, on his own authority, 
attempted to process several batches at once. Before 
the accident, the vessel held some 87 gallons of 
aqueous solution containing a small amount of 
plutonium (40 gm), and supporting an 8 in deep 
organic solvent layer (42 gallons) containing 3-27 kg 
of plutonium. The critical thickness for this solution 
was later estimated to be 8} in, leaving only a jin 


margin for safety. In addition to plutonium in 
solution, some 60 grammes of plutonium solids were 
suspended both in the organic and the aqueous 
phases. Having filled the vessel, the operator 
switched on an electric stirrer located in the bottom 
of the vessel and immediately saw a strong flash and 
heard a muffled explosion. Reconstructing the 
event, it became apparent that action of the stirrer 
forced some aqueous solution up along the walls of 





Not an accident, but Argonne’s Borax-1 con- 
trolling supercriticality by the expulsion of water, 


the vessel, displacing the organic phase. The small 
displacement was sufficient to increase the thickness 
of the layer to critical. Soon after the flash the 
separation between the organic and aqueous phases 
broke down and subcritical conditions were restored. 
The burst involved some 10" fissions, killing the 
operator with a dose of 10,000 rem in 36 hours. 


Power Excursion at the Boris Kidric Institute 


In terms of human life the Vinca accident near 
Belgrade in October, 1958, could have been one of 
the most serious ever recorded. (Atomic Review, 
6 March °59, 24 Oct. °58.) Although the excursion 
occurred with an operating reactor, the event must 
be classed as accidental criticality or supercriticality. 
The reactor was designed for zero-power operation 
but the accident was caused by a supercritical burst 
which left the reactor completely undamaged. Eight 
people were exposed to radiation which was first 
estimated to be around 680rem. One died, five 
recovered after successful bone marrow transplanta- 
tion, and two recovered without drastic surgery. 
The accident was possible as a result of faulty design 
in the safety system that permitted operation of the 
reactor with the safety instruments turned off. An 
uncontrolled rise of heavy water in the reactor tank 
resulted in supercriticality without the safety rods 
operating. In the absence of warning instruments, 
the operators noticed that something was wrong only 
from a smell of ozone. 


Phantoms in Aid of Biology 


Much information has been gathered from the few 
accidents in the past and successful methods of 
therapy are being developed to deal with over-expo- 
sure to ionising radiation. In particular the Vinca 
incident has yielded valuable information through 
the efforts of the IAEA and scientists from the 
Yugoslav, French, United States and United Kingdom 
atomic energy authorities. The combined team of 
experts, using instruments from France, dosimetry 
equipment from the United States, and heavy water 
from the United Kingdom, have reconstructed the 
accident and performed exact measurements to deter- 
mine the relative amounts of gamma and neutron 
radiation received in various parts of the victims’ 


bodies (Atomic Review, 19 Feb. ’60). At a press 
conference held at the conclusion of the experiments 
Dr. Henry Jammet of the Curie foundation, where 
the bone marrow transplanations were performed, 
said that the experiments were designed to bridge the 
gap between the exact science of physics and the less 
exact science of biology. Biology could be raised 
to the level of exactness of physics only if the number 
of patients studied were comparable to the nuclear 
events at the disposal of the physicist, that is, 10" or 
10 events per second instead of a few score per year. 
In the Vinca experiments transparent plastic dummies 
called phantoms were filled with a salt solution and 
the sodium 24 activation served as an indication of the 
dose received in various parts of the body. Results 
of the experiment will be published by the IAEA 
in a few weeks’ time. 


Reactor Accidents 


While inadvertant criticiality is extremely dangerous 
from the point of view of health, the material damage 
tends to be insignificant. In contrast, reactor acci- 
dents may cause little harm to humans, but tend to 
result in considerable financial loss. Serious reactor 
accidents have been reported from Canada, the United 
States, France, the United Kingdom, and one from the 
Soviet Union. It must be noted that not all accidents 
are reported to the public, and Walter Zinn, formerly 
director of the Argonne National Laboratory 
of the USAEC, has stated publicly that even in the 
United States the policy is to withhold the information 
unless the release is justified. In the United Kingdom 
the most publicised reactor accident was the Wind- 
scale incident in October, 1957 (Atomic Review, 
18 Oct. °57), with a loss of about £2 million for 
the damaged reactor, and another £1 -5 million for the 
undamaged reactor which was shut down as a direct 
consequence. Some radioactivity spread over the 
fields around Windscale and milk valued at £60,000 
had to be destroyed as a result. (Atomic Review, 
21 Aug. *59). 


Heavy-Water Reactors 


Chalk River, one of the oldest reactor establish- 
ments in the world, has had two serious accidents 
in its long past. In 1952 the NRX reactor developed 
a leak, and in 1958 a fuel element failed in NRU. In 
both cases there was a considerable release of radio- 
activity and the reactor building and vicinity were 
contaminated, but unlike the Windscale piles, the 
Chalk River reactors could be restored to working 
order. Decontamination involved months of work 
inside the reactor building and the storage pit, where 
the faulty NRU fuel element was left uncooled 
and ignited as a result of decay heating. At the 
Saclay establishment of the French Atomic Energy 
Commission two heavy-water research reactors are 
in operation, EL-2 and EL-3. Both were involved 
in minor failures which are usually described as 
“incidents” resulting from fuel element ruptures. 
Some gaseous fission products were released to the 
atmosphere, but the ion exchange purification system 
for the heavy-water made it possible to put the reac- 
tors back into service in a relatively short time. 
Financial losses, as at Chalk River, were caused 
mainly by reactor down-time and lengthy decon- 
tamination of the reactor rooms. Minor fuel element 
failures are a feature of natural-uranium or low- 
enrichment reactors simply because there is so much 
fuel in the core. But in heavy-water reactors there is 
the added danger of uranium-water reactions which 
may lead to the explosive failure of the element and 
severe contamination of the core and water. In 
contrast to the low-enrichment or natural-fuel reac- 
tors NRX, NRU, EL-2 and EL-3, the enriched fuel 
Dipo-PLUTO reactors have given little trouble accord- 
ing to published data. 


Breeder Reactor Meltdown 


At the end of 1955 it was decided at Argonne to 
extend the usefulness of the experimental breeder 
reactor EBR-1, on which the scheduled programme 
had been completed, by performing a few power 
excursion experiments. The experiments involved 
operating the reactor without coolant for short 
periods of time and permitting the fuel temperature 
to rise to 500 or 600°C. The control system, which 
had not been designed for excursion experi- 
ments, was left substantially unchanged, and the 
excursion was to be controlled by two persons, one 
watching the instruments, the other operating control 
rods. Owing to a misunderstanding the 
operator, when instructed to interrupt the excursion, 
instead of scra’ 4 the reactor attempted to use 
the fine control rods. After a two-second delay, 
both the first operator and the automatic devices 
initiated shut-down, but in that short period the fuel 
elements had melted. Small amounts of radio- 
activity escaped but otherwise there was little external 
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Lucas Hydrostatic Transmission 


Previously demonstrated as a transmission for 
tractors and earth moving equipment, the 
Lucas hydrostatic transmission was shown at the 
recent Mechanical Handling Exhibition applied 
to mechanical handling on a Coventry Climax 
fork lift truck. The installation comprised a 
header tank, a Lucas IP60 pump, control valve, 
double acting tilt cylinders and a ram to raise or 
lower the load. Earlier applications of the 
transmission have already been described in 
ENGINEERING (vol. 186, 1958, p. 790; and vol. 
188, 1959, p. 421). 

The system is built round a range of swash- 
pate pumps and motors capable of operating at 
high pressures and speeds. The range covers 
outputs from 60 gallons per hour to 3,000 g.p.c. at 
1,000 r.p.m. with maximum operating pressures 
ranging from 3,000 Ib per sq. in to 5,000 Ib per sq. 
in. Maximum permissible rotational speeds 
range from 6,000 r.p.m. for the small unit to 
2,000 r.p.m. for the largest. 

The pump is a variable swash plate unit which 
can be supplied with fluid by a boost pump or 
header tank. The driven rotor is a circular 
block containing four or more cylinders in which 
move the pistons. Each piston has at its base a 
ball joint attached to a slipper head which is 
retained in place by an auxiliary cam plate and 
rides on the face of the main adjustable cam plate. 
Angle of the cam plate is varied by a servo piston 
to determine the piston stroke and so, in conjunc- 
tion with rotor speed, to vary the output of the 


p. 
The end face of the rotor revolves against a 
disc in which are cut two kidney shaped ports 
which admit oil to the cylinders as the pistons 
travel down and allow it to be expelled as the 
pistons rise. If the cam plate is moved over- 
centre or the direction of rotor rotation is 
reversed, the inlet and outlet ports exchange 
functions. 
Hydraulic fluid, at pump outlet pressure, is 
circulated to the servo control mechanism 
through internal drillings in the pump body. 


An external control rod operates a small pilot 
piston. When this is moved inwards it uncovers 
a port which allows fluid to pass through an 
internal drilling from top to bottom of the servo 











=* Servo Control Fluid <> Inlet Fluid <> Outlet Fluid 


piston. As the piston has two different dia- 
meters, that at the bottom being greater than at 
the top, the servo piston will move upwards, 
reducing the cam plate angle and reducing pump 
output. 

When the control rod is moved outwards 
from the casing the pilot piston uncovers a port 
which allows fluid from the bottom of the servo 
piston to return to the inlet side of the pump. 
Fluid pressure on top of the piston now moves 
it downwards, increasing the cam plate angle 
and the pump stroke. Any fluid which leaks 
past the pilot piston returns to the pump body 
via an internal drain. 

As originally demonstrated on a tractor, the 
Lucas system employed a seven-piston pump, 
with a cam plate movable through 20° in either 
direction, connected in parallel via high pressure 
steel tubing to low-speed five-cylinder radial 
motors driving the rear wheels directly. This 
had the advantage of eliminating all transmission 
shafts and gearing, in return for a certain amount 
of weight and bulk in the wheel motors, but later 
installations use a high speed swash plate motor 
to drive each rear wheel or a single such motor 
driving through a normal differential. 
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Rolls-Royce Activities 


The many-sidedness of engineering is well brought 
out in a film which has been produced for Rolls- 
Royce Limited. From research to after-sales 
service, the whole spectrum of engineering is 
illustrated by sequences showing the work of all 
the company’s divisions—aero-engines, diesel 
engines, commercial and military petrol engines, 
motor-cars, nuclear work. 

Recalling the remarkable history of the Dart 
prop-jet engine, the commentator says it was 
introduced into airline service in 1953 to power 
the Vickers Viscount. By the end of 1959, 
Dart engines had logged over 10 million hours on 
the air routes of six continents. When it was 
introduced the Dart was rated at 1,540 h.p.; by 
1959 it was producing 2,600 h.p. and had by no 





From the new film: drop test for a Rolls-Royce 
Silver Cloud Il. 








means reached its full potential. During the 
same period the overhaul life had been increased 
from 400 hours to 2,200 hours, and the figure is 
still rising. 

The motor-car division at Crewe is responsible 
for producing the commercial and military range 
of petrol engines as well as the cars. Shrewsbury 
is the location of the oil engine division. A range 
of standard components is the basis around which 
both types of engine are designed. 

The company attach great importance to 
research and development. An advanced plan- 
ning group is the starting point for the company’s 
research activities. This group is concerned 
with visualising and developing entirely new con- 
cepts; preparing and designing projects to meet 
the conditions and requirements of 10 to 15 years 
hence; and providing a fundamental advance 
guard for the individual research departments of 
the various divisions. 

Also depicted in the film is the Rolls-Royce 
work on the design and development of a nuclear 
reactor for marine application; work on rocket 
motors; the development of vertical take-off 
and landing aircraft engines; and the application 
of oil engines to locomotives and rail-cars. 

** The Magic of a Name ”’ is in colour and runs 
for 254 minutes. It was made by R.H.R. Pro- 
ductions Limited, in association with the Film 
Producers Guild, and is available to recognised 
organisations through Sound-Services Limited, 
Wilton Crescent, London, SW19. 

Special modifications are incorporated in the 
Phantom V limousine which Rolls-Royce have 
supplied to the Queen. The rear quarter win- 
dows and roof have been designed to give excep- 
tionally clear visibility from both inside and 





outside the car. The roof is fitted with a glass 
centre and Perspex side panels, and the rear 
section of the roof is made in one piece of 
moulded Perspex. Fluorescent lighting is pro- 
vided for illuminating the interior of the car. 

The centre roof glass can be covered from 
inside the car by an electrically operated sliding 
panel. A folding metal exterior roof panel 
encloses the Perspex section at the rear when the 
car is not being used for ceremonial purposes, 
and is secured by locks with special safety 
escutcheons to prevent accidental opening. The 
cover, when removed, is stored in the luggage 
compartment. 

As on all Phantom V limousines, fresh, warm 
or refrigerated air is provided through ducts. 





For Her Majesty the Queen: a seven-passenger 
Phantom V limousine. 
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The Safest Industry 


Neen engineering could be the most 

hazardous occupation in the world. Actu- 
ally, the industry has an enviable safety record 
as a result of elaborate precautions and constant 
vigilance. Only a few serious accidents occurred 
during the 18 years since the first reactor started 
to operate, but they stirred up publicity out of 
all proportion to the damage caused. The 
accidents fall into three categories, inadvertant 
criticality, reactor accidents, and release of 
radioactive matter. The following is a survey 
of the most important accidents in the past. 


Inadvertant Criticality 


A reactor is not needed to obtain a chain reaction, 
it can happen in fuel storage rooms, in the pipes and 
vessels of a chemical plant or the retorts of a labora- 
tory. The critical size of a water-moderated homo- 
geneous core is a sphere with about 13 cm radius, 
containing less than 2 1b of uranium 235. 

The design of nuclear chemical plant is a special 
art in itself, and the precautions against criticality 
often reach into the realm of the fantastic. Where 
work is not on a well regulated production basis and 
there is a need for variations in routine, the “* infinite 
slab ’’ method of criticality control may be used. 
{Atomic Review, 29 April 60.) Fissile material is 
only stored at one level to a depth less than required 
for criticality in an infinite slab, so that no matter 
how much material is brought together in that layer, 
a dangerous condition cannot arise. For regular 
production runs this method of control is wasteful 
of space. Instead, criticality calculations are per- 
formed for each vessel in the chemical process, and 
each group of vessels and pipes. The possibility 
that an unreflected system may inadvertantly receive 
a reflector as a result of flooding—or from the bodies 
of bystanders—is also considered. 

Alternately, in batch processes it is possible to 
control criticality by limiting the amount of fissile 
material that is allowed to enter the system to sub- 
critical proportions by careful accounting. In 
spite of such precautions, a few serious and several 
less serious criticality accidents occurred in American 
chemical plants. 


Oak Ridge Excursion 

On 16 June, 1958, supercriticality occurred in the 
Y-12 chemical plant of the Oak Ridge National 
Laboratory. Concentrated uranyl nitrate solution 
was being transferred from one part of the plant to 
another. Somewhere along the line a valve had been 
left open after a regular hydraulic test of the piping 
system, performed prior to the transfer of the 
solution. The valve was used to drain the water 
after the test into a 55 gallon steel drum. As the 
water did not normally contain fissile material, this 
drum was not required to have safe geometry. When 
the level in the drum reached about 9 in, the solution 
became critical while eight operators were standing 
in the vicinity. There was no flash or explosion, 
and material was not thrown out of the open tank. 
After a delay of about 3 to 5 seconds the radiation 
alarms sounded and the operators left the building. 
Power oscillations lasted for several minutes and 
were finally stopped by water flowing into the tank 
and diluting the solution. The eight operators were 
exposed to radiation between 30 and 461 rem (22 to 
365 rad). No fatalities occurred and all persons 
were discharged from observation in six weeks. 


Plutonium Flash at Los Alamos 

Up to 1959 the Oak Ridge accident was the most 
serious in the Commission’s history. Prior to the 
establishment of the Commission, two accidents had 
occurred in plants under the control of the war-time 
Manhattan Project, both of which had resulted in one 
fatality. Thzn on 30 December, 1958, another fatal 
accident occurred at the Los Alamos Scientific 
Laboratory. The plant was designed for batch 
handling of “ lean residues ”’ from the main plutonium 
recovery process. Criticality control in the plant 
was through the method of material control, although 
a change to continuous operation and geometric 
criticality control had been recommended and 
planned. In a vessel used for the solvent recovery in 
small batches, the operator, on his own authority, 
attempted to process several batches at once. Before 
the accident, the vessel held some 87 gallons of 
aqueous solution containing a small amount of 
plutonium (40 gm), and supporting an 8in deep 
organic solvent layer (42 gallons) containing 3-27 kg 
of plutonium. The critical thickness for this solution 
was later estimated to be 8} in, leaving only a } in 


margin for safety. In addition to plutonium in 
solution, some 60 grammes of plutonium solids were 
suspended both in the organic and the aqueous 
phases. Having filled the vessel, the operator 
switched on an electric stirrer located in the bottom 
of the vessel and immediately saw a strong flash and 
heard a muffled explosion. Reconstructing the 
event, it became apparent that action of the stirrer 
forced some aqueous solution up along the walls of 





Not an accident, but Argonne’s Borax-1 con- 
trolling supercriticality by the expulsion of water, 


the vessel, displacing the organic phase. The small 
displacement was sufficient to increase the thickness 
of the layer to critical. Soon after the flash the 
separation between the organic and aqueous phases 
broke down and subcritical conditions were restored. 
The burst involved some 10’ fissions, killing the 
operator with a dose of 10,000 rem in 36 hours. 


Power Excursion at the Boris Kidric Institute 


In terms of human life the Vinca accident near 
Belgrade in October, 1958, could have been one of 
the most serious ever recorded. (Atomic Review, 
6 March °59, 24 Oct. °58.) Although the excursion 
occurred with an operating reactor, the event must 
be classed as accidental criticality or supercriticality. 
The reactor was designed for zero-power operation 
but the accident was caused by a supercritical burst 
which left the reactor completely undamaged. Eight 
people were exposed to radiation which was first 
estimated to be around 680rem. One died, five 
recovered after successful bone marrow transplanta- 
tion, and two recovered without drastic surgery. 
The accident was possible as a result of faulty design 
in the safety system that permitted operation of the 
reactor with the safety instruments turned off. An 
uncontrolled rise of heavy water in the reactor tank 
resulted in supercriticality without the safety rods 
operating. In the absence of warning instruments, 
the operators noticed that something was wrong only 
from a smell of ozone. 

Phantoms in Aid of Biology 

Much information has been gathered from the few 
accidents in the past and successful methods of 
therapy are being developed to deal with over-expo- 
sure to ionising radiation. In particular the Vinca 
incident has yielded valuable information through 
the efforts of the [AEA and scientists from the 
Yugoslav, French, United States and United Kingdom 
atomic energy authorities. The combined team of 
experts, using instruments from France, dosimetry 
equipment from the United States, and heavy water 
from the United Kingdom, have reconstructed the 
accident and performed exact measurements to deter- 
mine the relative amounts of gamma and neutron 
radiation received in various parts of the victims’ 





bodies (Atomic Review, 19 Feb. '60). At a press 
conference held at the conclusion of the experiments 
Dr. Henry Jammet of the Curie foundation, where 
the bone marrow transplanations were performed, 
said that the experiments were designed to bridge the 
gap between the exact science of physics and the less 
exact science of biology. Biology could be raised 
to the level of exactness of physics only if the number 
of patients studied were comparable to the nuclear 
events at the disposal of the physicist, that is, 10" or 
10” events per second instead of a few score per year. 
In the Vinca experiments transparent plastic dummies 
called phantoms were filled with a salt solution and 
the sodium 24 activation served as an indication of the 
dose received in various parts of the body. Results 
of the experiment will be published by the IAEA 
in a few weeks’ time. 


Reactor Accidents 


While inadvertant criticiality is extremely dangerous 
from the point of view of health, the material damage 
tends to be insignificant. In contrast, reactor acci- 
dents may cause little harm to humans, but tend to 
result in considerable financial loss. Serious reactor 
accidents have been reported from Canada, the United 
States, France, the United Kingdom, and one from the 
Soviet Union. It must be noted that not all accidents 
are reported to the public, and Walter Zinn, formerly 
director of the Argonne National Laboratory 
of the USAEC, has stated publicly that even in the 
United States the policy is to withhold the information 
unless the release is justified. In the United Kingdom 
the most publicised reactor accident was the Wind- 
scale incident in October, 1957 (Atomic Review, 
18 Oct. °57), with a loss of about £2 million for 
the damaged reactor, and another £1-5 million for the 
undamaged reactor which was shut down as a direct 
consequence. Some radioactivity spread over the 
fields around Windscale and milk valued at £60,000 
had to be destroyed as a result. (Atomic Review, 
21 Aug. ’59). 


Heavy-Water Reactors 


Chalk River, one of the oldest reactor establish- 
ments in the world, has had two serious accidents 
in its long past. In 1952 the NRX reactor developed 
a leak, and in 1958 a fuel element failed in NRU. In 
both cases there was a considerable release of radio- 
activity and the reactor building and vicinity were 
contaminated, but unlike the Windscale piles, the 
Chalk River reactors could be restored to working 
order. Decontamination involved months of work 
inside the reactor building and the storage pit, where 
the faulty NRU fuel element was left uncooled 
and ignited as a result of decay heating. At the 
Saclay establishment of the French Atomic Energy 
Commission two heavy-water research reactors are 
in operation, EL-2 and EL-3. Both were involved 
in minor failures which are usually described as 
“incidents ”’ resulting from fuel element ruptures. 
Some gaseous fission products were released to the 
atmosphere, but the ion exchange purification system 
for the heavy-water made it possible to put the reac- 
tors back into service in a relatively short time. 
Financial losses, as at Chalk River, were caused 
mainly by reactor down-time and lengthy decon- 
tamination of the reactor rooms. Minor fuel element 
failures are a feature of natural-uranium or low- 
enrichment reactors simply because there is so much 
fuel in the core. But in heavy-water reactors there is 
the added danger of uranium-water reactions which 
may lead to the explosive failure of the element and 
severe contamination of the core and water. In 
contrast to the low-enrichment or natural-fuel reac- 
tors NRX, NRU, EL-2 and EL-3, the enriched fuel 
Dipo-PLuTo reactors have given little trouble accord- 
ing to published data. 


Breeder Reactor Meltdown 


At the end of 1955 it was decided at Argonne to 
extend the usefulness of the experimental breeder 
reactor EBR-1, on which the scheduled programme 
had been completed, by performing a few power 
excursion experiments. The experiments involved 
operating the reactor without coolant for short 
periods of time and permitting the fuel temperature 
to rise to 500 or 600°C. The control system, which 
had not been designed for excursion experi- 
ments, was left substantially unchanged, and the 
excursion was to be controlled by two persons, one 
watching the instruments, the other operating control 
rods. Owing to a misunderstanding the second, 
operator, when instructed to interrupt the excursion, 
instead of scramming the reactor attempted to use 
the fine control rods. After a two-second delay, 
both the first operator and the automatic devices 
initiated shut-down, but in that short period the fuel 
elements had melted. Small amounts of radio- 
activity escaped but otherwise there was little external 











indication that anything went wrong and the 
reactor had been wrecked. 
From Individual to Population Hazard 
Release of radioactive matter constitutes a third 
form of hazard. Instead of endangering conan 
as supercriticality does, or ruining reactors 
sadeagiend release of radioactivity can 
long-term genetic effects which would not 
become immediately noticeable. Apart from the 
explosion of nuclear devices and the controlled 
discharge of radioactive wastes, there has so far been 
no major contamination affecting populations 
although some radioactivity spread beyond the 
confines of the reactor installation in both the 
Windscale and the NRX incidents. On a smaller 
scale several accidents in chemical plants have 
resulted in the scattering of radioactive matter, and 
dozens of minor accidents must have gone unreported. 
One of the costliest occurred at Oak Ridge. 


Explosion Scatters Plutonium in Chemical Plant 


= ye valued at $10,000 has been lost, 
$300, written off for decontamination, and 
production halted in three plants as a result of a 
chemical explosion in one of the hot cells of the 
Thorex pilot t at the Oak Ridge National 
Laboratory, USAEC. The cell was used for pro- 
cessing irradiated fuel in the plutonium recovery 
scheme and the accident occurred after the com- 
pletion of a production run. The cell was being 
cleaned with a chemical solvent which exploded for 
unknown reasons, blowing the cell door open and 
scattering radioactive materials over a four acre area. 
Approximately 600 milligram of plutonium was 
scattered in the immediate vicinity of the hot cell, 
which remains inaccessible for decontamination 
owing to the high level of gamma radiation. The 
accident occurred on 30 November, and decon- 
tamination took two and a half months. About 
100 yards of roadway had to be replaced; the roof 
of a building had to be sprayed with tar; walls 
cleaned and repainted; and a } acre tract returfed. 
An extensive sampling programme was undertaken 
to determine the radiation exposure of workers 
employed in the plant and those performing decon- 
tamination. Of about 250 persons involved, nine 
showed “ sufficient radiation to require additional 
study.” It is estimated that the body burden of 
plutonium in the nine individuals has risen to 
approximately 1 per cent of the maximum per- 
missible. Pending an investigation into the causes 
of the accident and a review of the operating pro- 
cedures and safety devices employed, three chemical 
plants of the laboratory will be shut dowa. The 
plants affected are the Thorex pilot plant, the metal 
recovery plant and the multicurie fission-products 
pilot plant. The latter facilities were not involved 
in the Thorex accident. 
Remote Control Decontamination Sweeper 
A motorised sweeper guided by radio signals has 
been developed by the US Air Force to facilitate 
decontamination of airports from the effects of fall out. 
Although designed for emergencies, the machine can 
also be used for the everyday cleaning of the runways. 
Built by the G. H. Tennant Company of Minneapolis, 
the machine can be operated from a remote control 
1 that duplicates the layout of the driver’s cockpit. 
‘o obtain the driver’s view in the protected shelter, 
rotateable television cameras are mounted on the 
sweeper. The remote operator can steer, shift gears, 
alter speed, apply the brakes, empty the sweeper’s 
hopper, and direct the television cameras to aid visual 
inspection of contaminated damage areas. (Journal 
of the Franklin Institute, vol, 269, No. 3, p. 251.) 





Notes and News 


Extension of Amersham Radiochemical Centre 


As a result of continued increase in the sale of 
radioactive isotopes and compounds (Atomic Review, 
19 Feb. '60), two new laboratories have been added 
to the Amersham radio-chemical centre of the 
UKAEA. The laboratories are designed to fill the 
demand for radioactive tracer compounds, used on a 
rapidly increasing scale in many branches of research, 
and to provide natural radioactive elements, in 
particular radium, for biology and medicine. The 
tracer compounds are characterised by low toxicity 
and weak radioactivity, while the radium group of 
elements is highly toxic and active, and is extremely 
difficult to handle on a commercial basis. Owing to 
the difference in techniques and properties, two 
separate laboratories were constructed with shared 
services to house the Organic and Natural Radio- 
element ae. Most of the tracer com- 
pounds are on the radioactive isotopes carbon 
14 and tritium, obtained from the Authority’s reactors. 
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In the Organic laboratories the radioactive carbon 
isotope is incorporated in a range of compounds 
which has increased from 5 in 1949 to over 200 at 
present. Tritium has a shorter history than carbon 14 
with production at Amersham not starting till 1959, 
but about 50 compounds are now available. In 
spite of the wide availability of artificial radioactive 
isotopes, the use of natural radium and allied elements 
has continued to increase. The Natural Radio- 
elements department oo the chemical refining 
of radium and manufactures radium appliances for 
therapeutic use. The nation’s stock of medical 
radium, comprising over 25,000 needles and tubes, is 
also maintained at Amersham. Other uses of the 
radium family of compounds are in neutron sources 
for well-logging and neutron experiments. 


Airship Turbines Use Chemical or Nuclear Fuel 


Using a small nuclear reactor to provide sufficient 
power to hold station against strong headwinds, 
airships could be easily built today to replace fixed 
northern radar stations. A design developed by the 
Goodyear Aircraft Company would use a 7 MW(t) 
compact reactor operating through Brayton cycle 
turboprop engines. The engines would also be 
equipped with conventional combustion chambers so 
that for greater power output or landing and take-off, 
chemical fuels could be used. The ability to convert 
to chemical power would permit the use of very thin 
shielding if advantage is taken of the large separation 
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Fig. 1 Extent of radiation effects from a7 MW(t) 
reactor using minimum shielding. 


between crew and reactor possible on an airship. 
The separation on a 4 to 44 million cu. ft airship 
would be between 150 to 200 ft. In operation, the 
ship would take off on chemical fuel, then start up 
the reactor to save fuel. When reaching the picket 
station the chemical fuel would be shut off and the 
ship would maintain its position and derive electrical 
power from the reactor. Prior to landing, the reactor 
would be shut down for 10 hours to allow for fission 
product decay and the airship would land using 
chemical fuel. Radiation control and fuel range 
are shown in Figs. 1 and 2. (Leo Jurich, “ The 
Nuclear Powered Airship,” paper presented at the 
coo Agnes: Aeronautic Meeting, New York April, 


Japanese Experience in Gamma Irradiation 

Since 1957 the Japanese Institute for Chemical 
Research at Kyoto University has been operating 
three gamma-ray irradiation facilities with source 
strength of 2,000, 200 and 10 curies of cobalt 60. 
The experience gathered during a one-year period up 
to June, 1959, has been —— in a special supple- 
ment to the Bulletin of the Institute containing 23 
papers. The 2 kilocurie source is used in component 
testing and special applications, the 200 curie facility 
for high-polymer chemistry and the smallest source 
for ceramic research. (Bulletin of the Institute for 
Chemical Research, Kyoto University, vol. 37, 
No. 5-6, December, 1959.) 


New Director General at CERN 

Following the death of Professor C. J. Bakker, the 
Dutch director-general of the CERN high energy 
laboratories, Mr. J. B. Adams has been appointed to 
head the international organisation. Mr. Adams, 
formerly of Harwell, had been director of the CERN 
proton synchrotron division prior to his new 
appointment. 
Sir Leonard Owen’s Hint 

Voicing the opinion that while the capital cost of 
conventional stations is unlikely to be reduced much 
further, nuclear station costs are still coming down, 
Sir Leonard Owen has joined the battle over Britain’s 
power policy. The statement was made in an address 
to the North Western Fuel Luncheon Club in April. 


Ultrasonic Level Gauge for Mixer-Settlers 
To determine the level of the interface between the 
aqueous and organic phases in a mixer-settler tank 
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of a solvent extraction process, the UKAEA pro- 
poses to use an ultrasonic detector. Signals from 
one or more ultrasonic transducers are reflected from 
the interface and can be displayed on a cathode-ray 
tube. The level indication is free from interference 
caused by scum and sediment. 


Culham Laboratories for Thermonuclear Research 


Construction of the new Culham laboratories of 
the UKAEA to house the intermediate current 
stability experiment (ICSE) and other thermonuclear 
and plasma physics projects is to start immediately. 
The laboratory will be completed in about two years. 


Manoeuvring and Reactivity 

_ The build up of neutron-absorbing fission products 
in a reactor tends to inhibit reactivity, so that after 
shut-down or low-power operation during manoeuvr- 
ing, restarting becomes difficult. Thus some means 
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Fig. 2 Power schedule for airship using com- 
bined nuclear and chemical propulsion. 


of dealing with fission products, and particularly 
xenon, is especially important in marine reactor 
plants. The mechanism by which xenon builds up 
and absorbs neutrons in a reactor following a 
reduction in power or total shut-down is now well 
understood and predictable. Short of adopting a 
reactor design incorporating facilities for the con- 
tinuous removal of fission products, the build-up to 
saturation level during operation is inevitable and 
must be compensated for by the investment of an 
appropriate amount of excess reactivity. The 
build-up effect following a reduction of power or 
total shut-down creates a special problem. Sufficient 
excess reactivity may be built into the reactor to 
override the build-up effect. This is not only expen- 
sive in fuel, but for it to be effective the outspeed of 
the control rods to release the reactivity when 
required must be high, which may affect reactor 
safety. If on the other hand override is not pro- 
vided, unless the reactor can be restarted within a 
short time, there is no prospect of making the reactor 
critical again for some 36 hours. 


Reactor Notes 

Savannah Costs: Initial fuel costs in the nuclear 
merchant ship NS Savannah are estimated to be 
about 6 mills per shaft horsepower hour. A 40 per 
cent reduction is thought to be the most that can 
be expected for the design, said R. E. Wilson, 
USAEC commissioner, at the Atomic Industrial 
Forum conference, April 30. 

Big Brother for Shippingport: Construction may 
start on a record size 360 MW(e) single reactor 
station next year for the Southern California Edison 
Company. Westinghouse would supply the nuclear 
and electro-mechanical equipment with Bechtel 
Corporation as architect-engineers. Features of the 
plant are: cost $70 million, pressure 2,000 Ib per sq. in, 
reactor vessel weight 300 tons, uranium oxide fuel, 
four year construction time. 

Organic Modifications: At a cost of over one 
million dollars the organic moderated reactor 
experiment (OMRE) of Atomics International will 
be modified to extend the reactor’s usefulness. 
Fluor Corporation will be in charge of the work, 
which will include construction of a new reactor 
building, laboratories, repair facilities and extensive 
modifications to the utility systems. 

Sale of Heavy Water: In 1959 the USAEC exported 
approximately 100 tons of heavy water at a value of 
over $22 million. 
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The 


‘Engineering’ Appointments 


Section 


PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 


TRANSMISSION DEPARTMENT 








Headquarters, London, S.E.1. 





| CIVIL ENGINEER (TRANSMISSION) 





required in the Civil Engineering Sub-Branch of the 
Transmission Construction Branch. 


Candidates must be Corporate Members of one of the recognised 
Engineering Institutions by examination and/or hold a Univer- 
sity Degree in Civil Engineering and have a wide experience of 
general Civil Engineering work. 

The successful applicant will be in charge of the Civil 
Engineering Sub-Branch which is responsible for all aspects of 
the design and construction by contract of the civil engineering 
and building work required in connection with the establishment 
or extension of high voltage sub-stations. 


Salary within the range £2,820-£3,020 p.a. 


Applications, stating age, qualifications, experience, 
present position and salary, to the Personnel Officer, 24/30, 
Holborn, London, E.C.1, by 7th June. Envelopes should 
be marked “ Confidential Ref. ENG./186.” 


C 106 











MECHANICAL ENGINEER 


ROYAL MINT has vacancy for a MECHANICAL 
ENGINEER. Pensionable post. Degree in mech- 
apical engineering or equivalent qualification 
necessary.—Apply in writing for particulars to 
ESTABLISHME a OFFICER, ROYAL MINT, 
LONDON, E.C C 98 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


AIR MINISTRY require ASSISTANT MECHANI- 
CAL and ELECTRICAL ENGINEERS for design, 
construction and maintenance of installations on 
alrfields, radar stations, missile bases, workshops 
and maintenance units for R.A.F. at home and 
overseas as well as certain Civil Airports. Salary: 
£305 at 25 to £1095 at 34 or over, thereafter rising 
to maximum of £1260 with increase for London and 
slight decrease for country districts. Appointments 
non-pensionable but long term. Promotion prospects. 
5-day week with 4 weeks 2 days leave a year initially. 
Special allowance in addition to salary during 
overseas service. Qualifications and experience: 

(i) (a) University degree or equivalent diploma in 
electrical and/or mechanical engineering with at 
least 2 years’ apprenticeship; 

or (b) Graduate or corporate member of 1.B.E. 
with at least 3 years’ apprenticeship; 

or (c) Graduate or corporate member of I.Mech.E., 
appreciable electrical engineering experience with at 
least 3 years’ apprenticeship; 

and (ii) Have been employed for minimum of 
2 years with weil stabil exaineutins concern and 
gained wide experience in both electrical and mech- 
anical engineering practice. 

Applicants must be natural born British subjects 
between ages of 25 and 45. Forms from MINISTRY 
OF LABOUR, TECHNICAL AND SCIENTIFIC 
REGISTER (K), 26 KING STREET, LONDON, 
3.W.1, quoting D 158/OA. C99 





SURREY EDUCATION COMMITTEE 
WIMBLEDON TECHNICAL COLLEGE, 
GLADSTONE ROAD, S.W.19. 


GRADE “B” ASSISTANT required SEPTEM- 
BER, 1960, to teach MACHINE SHOP ENGI- 
NEERING to final level in C & G Courses. Applicants 
should hold H.N.C. in Mechanical or Production 
Engineering, or equivalent, and must have had good 
industrial workshop ees. Salary, Burnham 
Seale, £700-£1150, plus London Allowance. 

Application form and further particulars obtain- 
able from PRINCIPAL, to be returned within two 
weeks of date of advertisement. ce 


THE MANCHESTER COLLEGE OF SCIENCE 
AND TECHNOLOGY 


Applications are invited for the post of MECH 
ANICAL RESEARCH ENGINEER in connection 
with a large research project on the automatic contro! 
of machine tools. Candidates should be graduates 
or should hold a Higher National Certificate; some 
knowledge and experience in hydraulics, control 
engineering or machine tools would be an advantage 
Salary in the range £750-£900 per annum 

Applications should be addressed, asx soon as 
possible, to the REGISTRAR, THE MANCHESTER 
COLLEGE OF SCIENCE AND TECHNOLOGY 
SACKVILLE STREET, MANCHESTER, 1, from 
whom further information may be obtained C 67 


STAFFORDSHIRE COUNTY COUNCIL 
EDUCATION COMMITTEE 
CANNOCK CHASE MINING AND 
TECHNICAL COLLEGE 


Principal: C. D. GRAHAM, B.Se (Eng. )( Hons.) 
M.I.Mech. E. , A.F.RA 

Applications are invited from veitalhly qualified 
persons for the following teaching poste which have 
arisen through the growth of the College and pro- 
motion of existing staff. 

ENGINEERING DEPARTMENT 

One SENIOR LECTURER to teach Mathematics 
to Advanced classes and to advise on the teaching 
of Mathematics throughout the College. Ability to 
offer Electrical and/or Physics would be advan 
tageous. Applicants should have a good degree and 
previous teaching experience. 

Two ASSISTANTS GRADE “A” to teach one or 
more of the following subjects: Engineering Science 
and Engineering Drawing to National Certificate 
students and Science, Calculations, and Drawing 
to Craft students. Industrial and previous teaching 
experience are desirable. 


MINING DEPARTMENT 


One GRADE “B” ASSISTANT to teach Mining 
Technology, Mining Science, and Geology to National 
Certificate students. A degree and teaching experi- 
ence are desirable. 

Salaries in accordance with the Burnham (Tech- 
nical) Seale, i.e.:— 

Senior Lecturer: £1550 by £50 to £1750. 

Grade “ B” Assistants: £700 by £27 10s. to £1150 

Grade “A” Assistants (men): £520 by £27 10s 

to £1000. 

Forms of Application, returnable by 25th May, 
1960, together with further particulars relating to the 
appointments may be obtained from the DIRECTOR 

EDUCATION (STAFFING DEPARTMENT), 
COUNTY EDUCATION OFFICE, STAFFORD, 
on receipt of a stamped addressed foolscap envelope. 
Candidates should state for which post forms are 
required. C 42 
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COLLEGE OF ADVANCED TECHNOLOGY, BIRMINGHAM 


Applications are invited for the following posts :-— 


PRINCIPAL LECTURERS 
IN MECHANICAL ENGINEERING 


Candidates should be qualified to teach up to post-graduate level and to conduct project, 
research and development work in one of the following: 


i ied Thermodynamics 
ii ics of Fiuids 
iii of Materials 


iv) Machine Design 


industrial, research and teaching experience are desirable 
expected to assist (0) in the development and co-ordinating of laboratory work; (b) with 
a limited amount of administrative work, and will be encouraged to develop industria! 


~~ PRINCIPAL LECTURERS 
in MACHINE TOOLS AND DESIGN 
METROLOGY AND QUALITY CONTROL 


Applicants should have good academic and professional qualifications and industrial 
experience with cechnical responsibility in che relevant subjects, ability to develop and 


co-ordinate the teaching and laboratory work, 
maintain liaison with industry. 
be highly acceptable. 


Salary Scale: (Men) 


Further particulars and forms of application from the 


BURSAR, COLLEGE OF ADVANCED TECHNOLOGY, 
GOSTA GREEN, BIRMINGHAM, 4. 


Applications to be received within 14 days of this advertisement. 


Knowledge and experience of recent developments will 


Successful candidates will be 


organise special advanced courses and 


£1750 - £1900 


Please quote ref. ‘K’. 


PILLING, Clerk to the Governors. 
C75 
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BRISTOL 


An- interesting and responsible vacancy exists at BRISTOL SIDDELEY 
COVENTRY DIVISION for a 


ENGINES LIMITED, 


WELDING ENGINEER 


Applicants must be fully experienced in all types of welding to 
Lloyd’s standard and also all classes of welding techniques, including 
Resistance, Electric Arc, Argon Arc and Gas to A.I.D. standards. 


A full knowledge of welding theory is essential and an ability to 
work in close liaison with the Design Staff will be necessary. 


The appointment will carry Senior Staff Status together with a 
salary commensurate with the ability, experience, qualifications and 


age of the successful candidate. 


Please apply, in strict confidence, 
Personnel Manager, Bristol Siddeley Engines Limited, Coventry 


Division, PO Box 17, Coventry. 


SIDDELEY ENGINES 


giving full details, to: The 


C94 

















NORTHAMPTON COLLEGE 
OF ADVANCED TECHNOLOGY 
ST. JOHN STREET, LONDON, E.C.! 
requires 


LECTURERS 


and 


SENIOR LECTURERS 


MECHANICAL ENGINEERING 


These vacancies arise from the continued 
expansion of the College in Degree, Diploma 
in Technology and Post-Graduate Studies. 


Salary scales: Lecturer £1408 rising to £1601 
Senior Lecturer: £1588 rising 
to £1801 
Particulars and forms of application are 
available from the SECRETARY, to whom 
applications should be sent by 5th JUNE. 


C 68 











THE GENERAL ELECTRIC 
COMPANY LIMITED 
ATOMIC ENERGY DIVISION 


Opportunities exist for young mechanical 
engineers to work in a development labora- 
tory handling the mechanical engineering 
problems that arise in the design and 
construction of nuclear power stations. 


DEVELOPMENT ENGINEERS 


qualifications required are a mechanical 
engineering apprenticeship and a degree 
or equivalent. Some drawing office experi- 
ence would be an advantage. 


ASSISTANT DEVELOPMENT 
ENGINEERS 


qualifications required are a mechanical 
engineering apprenticeship and H.N.C. or 
be studying for H.N.C. Drawing office 
experience would be an advantage, but 
suceessful candidates without this can 
spend an initial period on the board. 

Applications should be made to PERSON- 
NEL MANAGER (DWB/20), THE 
GENERAL ELECTRIC COMPANY 
LIMITED, ERITH, KENT. C89 















UNIVERSITY OF EDINBURGH 
DEPARTMENT OF ENGINEERING 


Applications are invited for the post of 
LECTURER in the DEPARTMENT OF ENGI- 
NEERING. The Salary Scale is £1050 to £1850 
per annum, with placement according to qualifica- 
tions and experience, and with superannuation 
benefit and family allowance where applicable. 

Candidates should possess an Honours Degree in 
Engineering, together with teaching, industrial or 
research experience, particularly in the field of Heat 
Engines and Thermodynamics. 

The successful candidate will be expected to take 
up an Bag Ist OCTOBER, 1960. 

Further particulars may be obtained from the 
undersigned, with whom applications (six copies), 
giving the names of two referees, should be lodged 
not later than 11th JUNE, 1960 

CHARLES H. STEWART, 
Secretary to the University. 
C 84 





UNIVERSITY OF NOTTINGHAM 
DEPARTMENT OF MECHANICAL 
ENGINEERING 


paeieetions are invited for the CHAIR OF 
MECHANICAL ENGINEERING and Headship of 
the Department. Salary, £3100 per annum, with 
membership of the Universities’ Superannuation 
Scheme and children’s allowances. Conditions of 
Appointment and Form of Application, which should 
be returned by 30th JUNE, 1960, from the REGIS- 
TRAR, C91 





UNIVERSITY OF ABERDEEN 
and 
ROBERT GORDON ’S COLLEGES 


A plications are invited for the following posts :— 
UNIVERSITY LECTURER IN MECHANICAL 
ENGINEERING. Candidates should have 
special qualifications in applied thermodynamics. 
An interest in Heat Transfer apparatus, or in 
the’special problems associated with the gener- 
ation of Heat and Power from Nuclear Reactors, 
and some industrial or research experience would 
an advantage. 
UNIVERSITY LECTURER IN ELECTRICAL 
ENGINEERING. 

Excellent facilities for research or advanced 
studies. University Regulations permit members 
of teaching staff to read for degree of Ph.D. by 
research. 

Salary on scale rising to £1850 with placing accord- 
ing to qualifications and experience; superannuation 
(F.8.8.U.), children’s allowance, and removal allow- 
University houses available from time to 
time. 

Further information may be obtained from THE 
SECRETARY, THE UNIVERSITY, ABERDEEN, 
with whom applications (20 copies) giving names of 
three referees, should be lodged not later than 3rd 
JUNE, 1960. Applicants outside the British Isles 
may submit one copy of application C 95 





THE UNITED LIVERPOOL HOSPITALS] 


Applications are invited for the post of ENGI- 
NEERING ASSISTANT to assist the Superintendent 
Engineer. The duties will include the preparation 
of drawings and specifications. Applicants should 
be competent draughtsmen and experienced in 
heating and ventilating and general engineering 
work. The possession of an appropriate qualification 
would be an advantage. The salary for a person of 
21 years and with three years’ experience is £550 
per annum and is on a scale which rises to £750 per 
annum. Terms and Conditions of Service are those 
of the appropriate Whitley Council.—Apply by the 
30th May, 1960, stating age, qualifications, experience 
and the names and addresses of three persons to 
whom reference may be made, to the SECRETARY, 
THE UNITED LIVERPOOL HOSPITALS, 
80, RODNEY STREET LIVERPOOL,1. C71 





STATION ENGINEERS 


AIR MINISTRY require STATION ENGINEERS 
(G.D.) and STATION ENGINEERS (MECH.) at 
R.A.F. and Ministry of Aviation Stations. The work 
of Station Engineers (G.D.) consists of installation, 
operation and maintenance of high and medium 
voltage electrical distribution systems, electrical 
power and lighting installations, control systems and 
generating plant: knowledge of heating and ventilat- 
ing plant and diesel engines an advantage. Station 
nomen (Mech.) are concerned with diesel power 
plant, steam and hot water heating systems, refrigera- 
tion and air conditioning and miscellaneous workshop 
plant, tools and equipment. Candidates must hold 
O.N.C. Elec. or Mech./City and Guilds Electrical 
Technicians Certificates/2nd class M.O.T. Certificate 
or equivalent and must also have had recognised 
apprenticeship with firm of good repute plus 3 years 
employment in electrical or mechanical and engineer- 
ing preferably on operation and maintenance of 
mine, factory or workshops plant and services. 
Preference to candidate with supervisory experience. 

Salary ranges from £680 to £785 rising by annual 
increments to £850. Commencing salary dependent 
upon age, qualifications and experience. Oppor- 
tunities for promotion up to Tech. Grade A, maximum 
salary £1565 (National rate). Pension prospects. 
5-day week. 18 days paid leave a year initially. 
Internal training courses are provided and attendance 
at technical colleges by suitable candidates is 
sponsored. Overseas tours for which special allow- 
ances are payable in addition to higher salary 
Applicants, who must be natural born British subjects 
up to age 55, should write stating age, qualifications 
and experience, to MANAGER (P-.E.1), MINISTRY 
OF LABOUR, P. & E. REGISTER, ATLANTIC 
HOUSE, FARRINGDON STREET, E.C.4. No 
original testimonials should be sent. Only applicants 
selected for interview will be advised G 885 





20 May 1960 ENGINEERING 





(Suppiement} 


UNIVERSITY OF DURHAM 
KING’S COLLEGE, NEWCASTLE UPON 
TYNE, | 


THE COUNCIL OF KING'S COLLEGE invite 
applications for a LECTURESHIP in MECHANI- 
CAL ENGINEERING. 

Applicants should preferably hold an honours 
degree in Engineering and should have had some 
professional experience since graduation. 

The commencing salary will be determined at a 
suitable point on the Lecturers’ Scale which will rise 
by annual increments to a maximum of £1850 in 
accordance with the qualifications and experience 
of the successful applicant. 

Family allowance and F.S.8.U. benefits will be 
payable. 

Further particulars may be obtained from the 
REGISTRAR OF KING'S COLLEGE, to whom 
applications (12 copies) together with the names and 
addresses of three referees, should be addressed so 
as to reach him not later than the 11th JUNE, qm 
Cli4 


CITY OF NOTTINGHAM 
CITY ENGINEER'S DEPARTMENT 
ASSISTANT ELECTRICAL ENGINEER 
SALARY—£765-£1065 

Applications are invited for the above position 
in the City Engineer's Department, Nottingham, in 
Grade APT IIL (£765-£380 p.a.) or APT III (£880- 
£1065 p.a.). Grade and starting salary will depend 
on qualifications and experience. : 

Applicants must have the ability to design electric- 
lighting and power installations for new buildings 
The work in the office is on a five-day week basis. 

Applications on forms to be obtained from R. M 
FINCH, O.B.E., M.LC.E., CITY ENGINEER AND 
SURVEYOR, GUILDHALL, NOTTINGHAM, must 
be returned to him not later than FRIDAY, 3rd 
JUNE, 1960. C lil 


WESTERN REGIONAL HOSPITAL"BOARD 
SCOTLAND 
ENGINEERS 





Applications are invited for the following posts— 

(a) ENGINEERS—General Grade, salary scale 
£910-£1600 per annum. Applicants should 
either be Corporate Members of the Institutions 
of Mechanical or Electrical Engineers (who will 
enter the scale at £1160), or Corporate Members 
of the Institution of Heating and Ventilating 
Engineers (for whom there is a bar at £1400 
per annum). Graduate Members of above 
Institutions may be considered suitable but the 
maximum salary in this case will be limited to 
£1205 per annum. Applicants should have 
practical and theoretical experience of design, 
installation, operation and maintenance, and 
should be capable of preparing specifications, 
estimates and drawings and advising generally 
on engineering services in buildings. 


(6) ENGINEERING DRAUGHTSMEN—-salary 
scales, 
Grade I £1030-£1250 
Grade IT £870-£1010 
Grade III £550-£850 


(c) CLERK OF WORKS (Engineering)—salary 
scale, £800-£1050. 

(d) TRACER (FEMALE), £230-£565 per annum. 

Applications, stating age, training, qualifications, 
experience and present appointment, should be sent, 
together with names and addresses of three referees, 
to the SECRETARY, WESTERN REGIONAL 
HOSPITAL BOARD, — 351 SAUCHIEHALL 
STREET, GLASGOW, C.2. C110 





APPOINTMENTS OPEN 


CIVIL ENGINEER 


A. BOAKE, ROBERTS & CO. LTD. require, for 
the design of new projects, a QUALIFIED CIVIL 
ENGINEER—preferably A.MLI.C.E., with experi- 
ence in industrial building design and construction. 
Age probably between 30 and 40, salary £1200 to 
£1500 per annum according to age and qualifications. 
The appointment is permanent and pensionable.— 
Applications should be addressed to THE PER- 
SONNEL MANAGER, 100 CARPENTERS ROAD, 
LONDON, E.15. C74 





REPRESENTATIVE 


REPRESENTATIVE wanted by BARLOW & 
CHIDLAW, LTD., MANCHESTER 6, to take 
over their Midland area, in which they are well 
represented, on a commission basis. A good 
knowledge of gearing would be required. The 
vacancy caused by sudden death.—Replies giving 
full details of past experience will be treated in 
confidence. > 32 





SENIOR DESIGNER 


required by DRYSDALE & CO., LTD., YOKER, 
GLASGOW, W.4. An excellent opportunity is open 
to a suitable man over 25 years of age. Applicant 
should preferably have experience in the design and 
installation of Centrifugal Pumps and their asso- 
ciated machinery. Life Assurance and Pension 
Scheme in operation. Five-day week.—Apply to 
the SECRETARY, giving full details of qualidee- 





tions and salary required. C 58 
DRAUGHTSMAN 
A PROGRESSIVE ENGINEERING COMPANY 


in the Victoria Area of London requires a 
DRAUGHTSMAN for a responsible post in small 
Drawing Office. This post offers good prospects and 
an attractive salary to a man with general engineer- 
ing experience. Five-day week and pension scheme 
in operation. Please send details of experience to 


THE CHIEF DRAUGHTSMAN, THE WELLMAN 
HOUSE, 
€ 105 


BIBBY COMPANY LTD., PARNELL 
WILTON ROAD, LONDON, S.\W.1 
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VACANCIES FOR 


Civit ENGINEERS 


IN THE 
MINISTRY OF WORKS 


NORTHERN NIGERIA 


Vacancies exist in this Ministry for Civil Engineers, and further vacancies will continue to arise for development work on road 


and bridge construction and for water supply schemes. 


Duties 


The duties of these posts will consist of preliminary recon- 
naissance, detailed survey work, investigations of site for 
bridge construction, road, bridge or water supply design works, 
bills of quantities in connection with these works and/or 
appointment as Resident Engineer to supervise construction 
projects. Also, engineers are appointed District Engineers 
in control of all works within a district. 


Qualifications 
The minimum qualification for appointment is a university 


degree giving an exemption from Sections I and II of the 
Institution of Civil Engineers examination, plus two years’ 
post-graduate service or a pass in Section I and II of the 
Institution examinations, plus two years’ post-graduate 
service or the equivalent qualifications in other countries. 
This minimum qualification qualifies an engineer to enter at 
the bottom of the salary scale. Incremental credit is granted 
for every year of service after obtaining this minimum 


qualification. 


Contract of Service 

In the first instance, engineers will be employed for a 
tour of duty between 12 and 24 months, plus leave, which is 
granted at the rate of 7 days for every month of residential 


service. 


Passages 
Free first class return passages for a Government officer 
and his wife are provided once per tour. In addition, financial 


assistance is given towards the cost of children’s passages. 


Salary Scale 

The salary scale runs from a minimum of £1440 to a 
maximum of £2202 per annum. In addition, children’s 
allowances are payable for up to three children at the rate 
of £120 per annum for the first child, £96 per annum for the 
second and £72 for the third child. Motor car and travelling 


allowances are also payable and a gratuity at the rate of 


£150 per annum is payable at the end of each tour of contract 


service. 


Associate Membership of the Institution 
of Civil Engineers 

Facilities are available locally for engineers who have not 
yet completed their Civil qualification to be examined in 
Northern Nigeria for Section III (the professional interview 
examination) of the Institution examinations. Experience 
gained in the Ministry of Works is acceptable to the Institution 


of Civil Engineers for this purpose. 


Method of Application 
Applications from engineers, who should not be more than 50 years of age, should be addressed to the 


RECRUITMENT SECRETARY, 
NORTHERN REGION OF NIGERIA RECRUITING AGENCY, 
NIGERIA HOUSE, 9 NORTHUMBERLAND AVENUE, W.C.2 


from whom further details may be obtained of other conditions of service, such as payment of outfit and touring equipment allowances, 


accommodation, medical facilities, income tax, cost of living, ete. 


NORTHERN NIGERIA IS A GROWING COUNTRY : 
WE WILL ALWAYS BE PLEASED TO HEAR FROM CIVIL ENGINEERS, 
CIVIL ENGINEERS LIKE YOU ARE ALREADY THERE 
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ADMINISTRATIVE COUNTY OF CARMARTHEN 


THE THOMAS AND ELIZABETH WILLIAMS SCHOLARSHIPS 


(LLANELLY SCHOOL DISTRICT) 


APPLICATIONS we pee al for ee ee SCHOLARSHIPS from 


study, but 
graduste 


in the United States of America. 
substa and normal! 
and travel of the successful 


— =. technica) qualifications 
restricted to a field of 


——, enter upon post- 
warded will be of a 
iy i lnteried to to meet the cot of tuition, maintenance 


Applicants must have been resident + fer at least two years during the ten years immediately 


jon within: 


of y Rural and Pontyberem, ~ at present existing; 

(6) The Administrative oe of Carmarthen with the en | | the Fang: Pod 
together with that part of the Parish of St. Ishmael 

County Primary 


— of Tembray, Liandefeilog, Liangengeirnel and the 
In the award of h my 
ments within category (a 
number of worth icants to satisfy such 





the Lianelly School District, viz., the Borough of Lianelly and the 


remainder of ico nts 


preference will be given to candidates who satisfy the require- 
, and if there are no worthy (ean or not a sufficient 
be granted to 


may 
who ‘satisfy =: uirements of category (b). Candidates must not be above the age of 


nPurtber at the ee: application for a Scholarship. 
particulars and 


lorms of application are obtainable from the undersigned on 


A oAd 1 





receipt of 
not later than 15th June, 1960. 
JORWERTH HOWEL 


p envelope, and completed applications must be returned 


DIRECTOR OF EDUCATION. 


COUNTY EDUCATION OFFICES, 
CARMARTHEN. 


C77 








BRITISH TRANSPORT COMMISSION 


invite applications for the following post at the BRITISH RAILWAYS SCHOOL of 


TRANSPORT, DERBY :— 


DIESEL TRACTION INSTRUCTOR 


(Mechanical Engineering) 


SALARY RANGE, £838-£1130. 


INSTRUCT TECHNICAL and SUPERVISORY STAFF in the principles, construction, 
operation and maintenance of Diesel Locomotives and Multi-Unit Stock. Sound theoretical 
knowledge and practical experience of Medium and High Speed Diesel Engines used in Rail 
Traction essential. Knowledge of electrical transmission and control systems desirable. 
Professional Mechanical Engineering qualifications required. Experience in teaching desirable. 


Post is non-residential. 


Superannuation scheme: certain travel facilities: medical examination.— Write, stating age, 
qualifications and experience to DIRECTOR OF ESTABLISHMENT, BRITISH TRANSPORT 


COMMISSION, 222 MARYLEBONE ROAD, LONDON, N.W.1, within FOURTEEN DAYS. 
C 116 


THE GLACIER METAL COMPANY 


Invites applications for the post of 
SENIOR 
APPLICATIONS ENGINEER 


The Company has recently established 
within its Research and Development 
ne a new department whose 

function is to use the latest research 
=a in advising customers on all 
aspects of bearing design. 


An appointment has now to be made in 
which Engineer will be responsible to 
the Manager of the new department and 
will have initially one assistant. The work 
entails a wide and interesting range of 
contacts in the engineering industry. 


As Technology advances new mechanical 
designs raise new bearing problems and 
new bearing designs make possible innova- 
tions in the design of ery. A senior 
Applications Engi is r ible both 
for devising solutions to bearing problems 
raised with the Company by its customers 
and for searching out areas where such 
innovations are practical. 








Applicants should have a good Honours 
Degree in Engineering, Physics or Mathe- 
matics, together with a completed appren- 
ticeship. Experience in Research, Design 
or Development work would be useful. 


Salary Range: £1350 to £1830 per annum. 


lications should be sent t 
PE SONNEL Mage a MANAGER 


(REF. SAE), 
THE GLACIER *URTAL COMPANY 
EALING ROAD, ALPERTON, 
WEMBLEY, MIDDX C 50 











1.C.1. (HYDE) LIMITED 
MECHANICAL ENGINEER 


LC.1. (Hyde) Limited, manufacturers of polyvinyl coated fabrics, 
plastic sheet and film and related products, has a vacancy for a Mechanical 
Engineer. Age 25-35. Duties will include machine design, plant develop- 
ment work and ne layout. Applicants should have a good honours 
degree followed — ‘tical training and some experience of design and 
development oerk. ixperience in the design of machinery similar to that 
used in the rubber, plastics, or leathercloth industries desirable, but not 
essential 

Conditions of employment include an attractive salary, membership of 
the Staff Pension Fund and participation in the Company's Profit-Sharing 
Scheme. A married man will receive assistance with removal expenses 
and may also be paid a lodging allowance for a period of up to six 
months whilst maintaining two homes. In addition, he will be eligible for 
assistance with house purchase. 

Write, giving brief details of age, 
qualifications and experience to 


Staff Officer, 
L.C.l. (HYDE) LIMITED, Newton Works, Hyde, Cheshire 


C85 





FURNACE 
ENGINEERS/DRAUGHTSMEN 


FOUR SENIOR DESIGN/SECTION 
LEADERS and EIGHT DRAUGHTSMEN 
required for all types of furnaces and asso- 
ciated mechanical equipment as used in 
steelworks and non-ferrous industries. 


Experience in steelworks and non-ferrous 
industries desirable but not essential 


Salary will be dependent on qualifications 
and experience. 
Non-contributory pension scheme. 
Disturbance allowance considered 
Applications to the 
DIRECTOR OF ADMINISTRATION, 
SALEM ENGINEERING CO., LTD., 
MILFORD HOUSE, 
MILFORD, NR. DERBY 


C 66 




















ADMINISTRATIVE COUNTY OF CARMARTHEN 


THE THOMAS AND ELIZABETH WILLIAMS SCHOLARSHIPS 


(KIDWELLY SCHOOL DISTRICT) 


APPLICATIONS are invited for Postgraduate Scholarships from university graduates and 


also ns 


ing professional or technical qualifications equivalent to a university degree. 


possess 
Applications are not restricted to @ particular field of study, but special consideration will be 
ge. to applicants desiring to enter upon postgraduate work in the United States of America. 
Scholarships to be awarded will be of a substantial character and normally are intended to 


— the cost of tuition, maintenance and travel of the successful applicants. 


Applicants must have been resident for at least two years during the ten years immediately 


ing the date of application within 


(a) The Borough of Kidwelly together with that part of the Parish of St. Ishmael served by 


the Liansaint County Primary School as at present existing: 


(b) The Urban District of Burry Port and the Parishes of Pembrey, Liandefeilog, Llangendeirne, 


and the remainder of the Parish of St. Ishmael. 


(ec) The Administrative County of Carmarthen with the yj ee of the Lianelly School 


District, viz., the Borough ‘of Lianelly and the Parishes of L 
as at present, existing. 


anelly Rural and Pontyberem 


In the award of Scholarships preference will be given to candidates who satisfy the requirements 
within category (a) above, and if there are no worthy 2 a or not a sufficient number of 


worthy applicants to satisfy such requirements, Scholars 


ips may be granted to persons who 


satisfy the requirements of category (6) and thereafter category (ec). Candidates must not be 


above the age of thirty years at the date of application for a Scholarship. 
Further iculars 


and forms of application are obtainable from the undersigned on receipt 
of a stam addressed foolscap envelope, and completed applications must be returned not later 


ped 
than 18th June, 1960. 
IORWERTH HOWEL 


DIRECTOR OF EDUCATION. 


COUNTY EDUCATION OFFICES, 
CARMARTHEN. 


C78 








MECHANICAL 
DESIGN 
ENGINEERS 


are required for work on light 
electro-mechanical equipment. 


Successful Candidates, who should 
be of Degree or H.N.C. standard, 
would join Research Groups of 
Electrical Engineers developing 
prototype equipment. Housing 
accommodation is available if re- 
quired. Apply stating age, training 
and experience to :— 


The Secretary. 
BARR & STROUD LIMITED, 
Anniesland. Glasgow. W.3, 


quoting 201/T-17 on the envelope. 
C 76 
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THE MANCHESTER SHIP CANAL 
COMPANY 
ASSISTANT CIVIL ENGINEERS 


THE MANCHESTER SHIP CANAL COMPANY 
invite —- for the appointment of ASSIS- 
TANT IL ENGINEERS on the established staff 
of the Chief Engineer. Scale of salaries, £545 at 
age 25, rising by annual increments to £1310 at 38 
with prospects of promotion to higher grades at 
salaries up to £1795. 

Candidates should be Corporate Members of the 
Institution of Civil Engineers or hold equivalent 
qualifications, and should have experience in design, 
specifications, construction and maintenance of 
Civil Engineering works. Harbour and dock 
experience is preferable but not essential. 

Successful applicants will require to become 
members of the Company's Contributory Super- 
annuation Scheme. 

—— stating age, qualifications and 

experience should be addressed to the CHIEF 
ENGINEER, THE MANCHESTER SHIP CANAL 
COMPANY, SHIP CANAL HOUSE, KING 
STREET, MANCHESTER, 2, not later than 
18th JUNE, 1960. C 104 





ENGINEER 


Progressive engineering firm requires CAPABLE 
ENGINEER for DESIGN COMPLEX MODERN 
WELDED PLATE and TUBULAR STRUCTURES. 
Some mechanical experience an advantage. Salary 
according to qualifications and experience. Perman- 
ent pensionable appointment.—BOX C 87, Offices of 
ENGINEERING. 





ENGINEER for INSPECTION of CRANES AND 
LIFTING PLANT required by leading Insurance 
Company. Must have drawing office experience of 
design of Cranes, also National Certificate in Mech- 
anical Engineering. Areas South Essex and Liver- 
pool. Starting salary, £800—other benefits—not 
over 38 years-—permanent.—Write BOX EN 417, 
L.P.E., ROMANO HOUSE, 399/401, STRAND, 
LONDON, W.C.2. C 82 





RESIDENT SITE SUPERVISORS 


J. DOUGLASS MATHEWS & PARTNERS, 
Chartered Architects, require experienced resident 
site supervisors on a permanent staff basis. Appli- 
cants must be prepared to go anywhere in the 
United Kingdom for resident i appotntinent of one, 
two or three years. Salary £ £1750, according 
to job, experience and qualifications. "Applicants 
to give names of at least three architect or engineer 
references.—Reply to 3, EBURY STREET, 
LONDON, 8.W.1. C47 





MAINTENANCE 
ENGINEER 


A light engineering company in the Midlands 
would like to hear from a Mechanical 
Engineer capable of successfully implement- 
ing a planned maintenance scheme from 
seratch, embracing buildings, electrical and 
mechanical maintenance of plant and 
buildings. There are 100 tradesmen and 
200 others engaged on maintenance. 
Applicants must be able to substantiate their 
ability to achieve success in this project 
by giving reliable evidence from their past 
achievements. 

Apply in confidence to BOX C 112, Offices 
of ENGINEERING. 





DESIGNERS FOR SOUTH AFRICA 


Large ns firm of heavy engineers and founders, 
undertaking the manufacture of heavy machinery 
and plant for mining, petroleum, chemical and 
allied industries, requires DESIGNERS with 
minimum qualification Higher National Certificate 
and several years’ experience in design work. Candi- 
dates with lesser qualifications but with more 
extensive experience in one of the above mentioned 
fields will also be considered. Interesting varied 
work in mechanical design calculations and on 
drawing board requires sound ability in both. 

Salary in accordance with ability, experience 
and qualifications. Liberal leave with additional 
long service benefits after six years. Medical benefit 
and Pension funds. Housing and assisted passage 
facilities available. 

Apply in writing, giving full details of age, experi- 
ence, qualifications ere status and enclosing 
a recent photograph, tc 

THE LONDON REPRESENTATIV E, 
VANDERBUL pater. aed CORPORATION 


uTD., 
723/737, THE ADELPHI, 
JOHN ADAM STREPFT, 
LONDON, W.C.2. “C117 





E XPERIENCED SALES ENGINEER 


EXPERIENCED SALES ENGINEER required, 
for East Anglia, by — manufacturers, to cover 
industrial marine and agricultural flelds; car and 
expenses provided; Fone nnwed pension scheme; 
own staff advised of vacancy. — Applications with 
full details stating , aa ; to PUMP 
DEPARTMENT MANA GILBERT GILKES 
& GORDON LTD..,; KENDAL, WESTMORLAND. 

C 109 
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METALS DIVISION 


DESIGN ENGINEER 


A vacancy exists in the ENGINEERING DEPARTMENT 
(of 1.C.1. Metals Division) at WITTON, BIRMINGHAM, for 
an ENGINEER to take charge of design, installation and 
ne of vacuum plant for the manufacture of new 
metals. 


The successful applicant will be expected to work on his own 
initiative unde: the general guidance of a senior engineer and 
should be capable of preparing and maintaining programmes 
for complete projects. Essential qualities are an original and 
scientific approach to design coupled with the ability to work 
well with other design and service sections. 

Applicants should preferably be 30 to 35 years of age and should 
possess qualifications of degree standard or equivalent in 
Mechanical and/or Electrical Engineering or Physics, together 
with considerable experience in the design and installation or 
operation of high vacuum furnaces or process plant. 


Commencing salary will be dependent on age, experience and 
qualifications and there is opportunity for a man of good 
calibre and potential to make rapid advancement. Conditions 
of employment include membership of the Staff Pensions Fund 
and Employees Profit Sharing Scheme. Assistance will be given 
towards house purchase and removal expenses for a married man. 
Please write for an application form to the Assistant Personnel 
Manager (Staff), 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, 

Metals Division, 

P.O. Box 216, 

Kynoch Works, 

Witton, Birmingham 6, 

quoting Eng/427/ENG ous 








DEVELOPMENT 


ENGINEER 


require 

A Graduate Engineer is required for SENIOR DRAUGH 
the appraisal of new techniques and AND TSMEN 
study of materials, equipment and ESTIMATORS 
design leading to the preparation with experience in pressure vessel 
of Standards, etc., for equipment in and large welded fabrication 
the low temperature field. work for the Oil and Chemical 

Industries to British and Ameri- 
ee ae can Codes. 


Assistance will be offered, if 
necessary, with regard to accom- 
modation. 

Apply, stating age, full details of 
experience and qualifications, 
and salary required, to: 


Personnel Manager, 
AIR PRODUCTS (G.B.) LTD., 
49/50 Poland Street, 
London, W.1. 














Personnel Manager, 
G. A. HARVEY & CO. 


PLANNER / (LONDON) LTD., 


WOOLWICH ROAD, 


SCHEDULER LONDON, S.E.7. 














C 115 
to prepare Project Schedules and 
Programmes for orders and work 
load forecasts for the Workshops 
and Engineering Department. 
Applicants must have experience 
as Planners for a Process Equip- 
ment Fabricator and be in posses- 
sion of H.N.C. (Mech.) or equiva- 
lent in experience. APPOINTMENTS WANTED 
Write: 
Personnel Manager, EXECUTIVE DIRECTOR 
were 1f 1. Energetic 30 years’ old executive Director, with 
AIR PRODUCTS (G.B.) LTD., sales and production experience in light engineering 
49/50 POLAND STREET, mines | seeks Directorship with progressive small 
: ape ich or medium size company engaged in the production 
LONDON W.1. and sales of their own branded peotacte Capital 
ae available.——-Write BOX MY/66, c/o 95, BISHOPS- 
C78 GATE, E.C.2. : 





c 80 
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ESTIMATING 
STAFF 
for future 


model 
programmes 





Ford Motor Company Limited is 
planning in addition to the £70 million 
expansion programme announced 
recently, comprehensive future model 
programmes. These plans offer 
exceptional opportunities for experienced 
estimating engineers. 

Immediate vacancies are available in 

the team working on the preparation of 
cost targets and estimates for future cars, 
vans, trucks and tractors. There is 
considerable variety and scope in these 
appointments as the complete range of 
components is covered and appointments 
will be made both in central purchasing 
andin the main manufacturing groups of 
the Company. Applicants must have a 
sound engineering background coupled 
with practical experience in mass 
production techniques, estimating and 
time study. National Certificate in 
mechanical engineering or equivalent 
standard is essential. 

Salary will be paid according to age, 
qualifications and experience. Promotion 
will be on merit alone. 


Replies should be addressed to 


MR. H. G. PEARMAN 
TRAINING AND RECRUITMENT DEPARTMENT 
FORD MOTOR COMPANY LIMITED 
DAGENHAM - 
quoting on the envelope ‘Reference PCE’ 


C 100 
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RESEARCH ASSISTANTS 


THE CEMENT AND CONCRETE ASSOCIATION 


has vacancies for RESEARCH ASSISTANTS in the Structures and Roads 
Departments of its Research Station. Requirements are an honours degree 
in engineering and two or three years’ experience in research, design office or 
in construction. The posts are permanent and pensionable. The work 
qualifies for associate membership of the Engineering Institutions and, in 
appropriate instances, gives opportunities for obtaining higher degrees. 


Applications to 
DIRECTOR OF RESEARCH, 
CEMENT AND CONCRETE ASSOCIATION, 
WEXHAM SPRINGS, 
FRAMEWOOD ROAD, 
STOKE POGES, 
SLOUGH, BUCKS. C 107 
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‘Engineering’ Appointments Section 


ADVERTISEMENT RATES 


CLASSIFICATIONS: Public Appointments, Appointments Open, 


Appointments Wanted. 


TYPES OF ADVERTISEMENTS: 

(a) “ Appointments Illustrated” and illustrated careers advertise- 
ments: photographs or drawings may be used in conjunction with type 
matter. 


Rates: per page (12 in. by 9 in.) “es .. £100 
half page 4 = a = PA ee 
quarter page .. ee s i - or 


(b) Semi-display: type matter, with or without surrounding rule, 
name block or symbol. 


Rates: per page (12 in. by 9 in.) “3 .. £100 
per half page .. . $a im 3 ae 
quarter page .. a i - ” oo ae 
per single column inch £2 14s. 


(c) Single column “ run-on ” advertisements: approximately 6 words 

to the line, 12 lines to the inch. 
Rate per line .. es 
(Minimum charge 18s.) 


4s. 6d. 


SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 
15 per cent. on 26. 


BOX NUMBER: 2s. 
COPY DATE: First post Monday. 
BLOCKS: To be mounted ready for printing. Screen 100. 


ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 


Company Meetings 
Quarter page, £29; half page, £54; full page, £100. 
COPY DATE: First post Monday. 
BLOCKS: To be mounted ready for printing. Screen 100. 


ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 
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COMPANY MEETING 


NEWTON, CHAMBERS 
& COMPANY LIMITED 


IMPROVED TRADING POSITION 


The seventy-eighth annual general meet- 
ing of Newton, Chambers & Company 
Limited was held on May 12 at Sheffield, 
Sir Peter Roperts, Bt., M.A., M.P. (the 
Chairman) presiding. 

The following is an extract from his 
circulated statement :— 

The gross trading profit of the Group, 
before charging depreciation, was 
£1,466,671, compared with £1,293,926 in 
1958, an increase of £172,745. The con- 
solidated profit totalled £1,067,597 and, 
after providing for taxation, there was 
£558,097 available for appropriation. 

The Directors are of the opinion that the 
improved trading position justifies an 
increase in the dividend from 16 per cent 
to 174 per cent, and accordingly recom- 
mend a final dividend of 114 per cent. In 
addition they propose to transfer £200,000 
to General Reserve which will then stand 
at £1,550,000. 

After these appropriations the carry 
forward will be increased by £74,479 to 


You will recall that last year I stated that 
a revaluation of the Group’s fixed assets 
had been carried out as at January 1, 1959. 
This has now been incorporated in the 
Accounts for 1959 and the effect has been 
to increase the net book value of the assets 
by £2,195,127 which amount has been 
combined with the balance on the Replace- 
ment of Fixed Assets Reserve to form 
a General Capital Reserve totalling 
£3,386,099. This revaluation has been 
made on a conservative basis. 

Similarly, the market value of the quoted 
investments bore no resemblance to the 
book value which had remained unchanged 
since 1954, Therefore these investments have 
been revalued at the market prices ruling 
on December 31, 1959, and at the same time 
the present value of the unquoted invest- 
ments has now been reassessed. This 
produced a surplus of £1,561,689 which has 
been credited to the Investment Reserve. 

Expenditure on new buildings and plant 
was lower than in 1958 and _ totalled 
£486,000, of which £258,000 was spent at 
Thorncliffe and £228,000 at Waterside 
Works, Ipswich. At the end of 1959 we 
were committed to further capital expendi- 
ture of £866,595 and, in fact, it is expected 
that over £1 million will be spent in 1960. 

The Chemicals Division had another year 
of excellent progress and the previous year’s 
record turnover and profit were sub- 
stantially exceeded in both home and 





export markets. Sales of all Izal products 
continued to increase, particularly the Izal 
Medicated Roll and Zal Disinfectant. 

The Engineering Division achieved a 
record turnover and profit despite the 
continuing reduced demand for capital 
plant by the basic industries. The results 
achieved were largely due to the diversifica- 
tion of the Division’s activities, made 
possible by the re-equipment and extension 
programme which has been carried out in 
recent years. Despite the tendency of the 
market for the traditional type of fireplace 
to decline, the demand for Redfyre appli- 
ances continued at a high level. 

The Excavator Division’s turnover 
showed a marked increase over 1958 and 
was only just short of the record achieved 
in 1957. The improvement was particularly 
evident in the export market due to the 
more liberal import policy adopted by 
Commonwealth and certain foreign coun- 
tries. 


Ransomes & Rapier Limited 


The sales turnover was slightly higher 
than the previous year’s record but the 
1958 rate of profit was not maintained. 
Production showed no decline in profit- 
ability but the rationalisation of products 
following the merger made it necessary to 
write down slow moving stocks, par- 
ticularly of Excavators and Cranes, and 
also certain development expenditure had 
to be written off. 

Integration of production arrangements 
with those of the Parent Company has made 
considerable progress. The Waterside 
Works Foundry has been closed and the 
work transferred to Thorncliffe so that the 
foundry production facilities of the Parent 
Company are more fully occupied. 

It is always difficult to foresee the future 
in the rapidly changing economic climate 
of today. Consumer expenditure continues 
to rise and this should help the sale of Izal 
and Redfyre products. 

All the signs are that national capital 
investment in 1960 will be considerably 
higher than in 1959 and this should be 
reflected in the order books of the Engi- 
neering and Excavator Divisions and of 
Ransomes & Rapier. Your Directors, 
therefore, intend that the Group shall 
continue to expand, as they are confident 
that the long-term demand for its products 
will steadily increase. 

The report and accounts were adopted. 

Cll 
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Queens 
and Eagles 


| igerewsaec discrimination in favour of a 

country’s own shipping is an old and 
perhaps increasing device. The CUNARD 
ComPANy’s annual report shows in 
detail a bad case, that of India. Indian 
Government discrimination, freely prac- 
tised despite the dependence of India 
upon enormous foreign aid contribu- 
tions, caused the BROCKLEBANK inter- 
ests of Cunard a “‘ very unhappy year.”’ 
It also caused Cunard to suspend its 
services between India and the North 
Atlantic ports of the USA although the 
service to United States Gulf ports was 
retained and is showing some improve- 
ment. 


| reduction policy during the year led 
} to the value of stocks and work in 


| progress being cut by £772,827. This 
| in turn enabled £500,000, borrowed 


Despite the continued reduced 
demand for capital plant the engineering 
| division reached a record turnover, 
largely due to the re-equipment and 
extension plans of recent years. 

| Sir Peter Roberts, the Newton, 


} 


4 | on short term, to be repaid. 


| levels of capital investment than last 
| year, believes that this will be reflected 
in the order books of the engineering 
and excavator sections. 

| The benefits are beginning to be felt 
| of licence agreements made with foreign 


693 


reaching Bridges concern. 

| A major benefit to the company of the 
| move to Battersea has been the added 
capacity which it has been possible to 
| provide for industrial tools. A sub- 
| stantial service department has now got 
into its stride. 

| told ENGINEERING that 48 hours might 
| be regarded as a reasonably accurate 
| estimate of the interval between a tool 


| given to the use of the cartridge motor, 
| whose withdrawal and replacement is 
| a matter of minutes. 

| By the time its introduction as an 


| occasional suction fan has been devel- | 


| oped for cooking time in the kitchen, 


One of the company’s area managers | 


| total of £1,466,671. A planned stock | abroad almost as freely as the far | of Wales (700,000), Colvilles (650,000), 


| South Durham Steel and Iron (625,000), 
Dorman Long (Steel) Company 
| ($50,000), John Summers (400,000), 
Richard Thomas and Baldwins (400,000), 
Consett Iron (250,000), Guest Keen 
| Iron and Steel (250,000), United Steel 
| Companies (175,000). 
BOIC has taken over a number of 
| investments including the 20 per cent 
| interest in Société des Mines de Fer de 
| Mauritanie (MIFERMA), a £60 million 





Chambers chairman, observing that all | arriving for servicing and leaving again scheme in French West Africa. This is 
| the signs are that 1960 will see higher | in working order. Great attention is | a joint capital raising effort with French, 


| German and Italian concerns. It is 
intended that MIFERMA shall even- 
tually produce six million tons of iron 

| ore a year. 

The new company also assumes the 

| 304 per cent British participation in an 


| firms for the manufacture of gas making and perhaps as a power mop for washing | ore mining company in Guinea, the 
| and chemicals plant and steel produc- | up, the ubiquitious electric tool will | Compagnie Miniére de Conakry. 


| tion. 
| the Bischoff ‘agreement, for sulphur 


| extraction plant for the gas industry. | 


| This is additional to work on high 
| pressure gas purification. 


The Cunard gross operating surplus | 


fell from £5,670,919 in 1958 to 
£5,039,666 last year, a drop almost 
entirely due to the decline in Brockle- 
bank earnings. PorT LINE profits were 
slightly down while CUNARD STEAM- 
Sup results were up by rather more than 
the Port Line fall. 

The chairman, Sir John Brocklebank, 
revealed that, while their design team 
had produced a few minor improve- 
ments which would reduce cost and 
improve profit, the Board was still 
convinced that the replacements for the 
Queens should be two ships, of about 
75,000 tons each and with a service 
speed of 30 knots. 

Perhaps of even greater importance 
to the future for Cunard than their 
Weekly Express Service across the 
Atlantic is their link with civil air 
transport. The buying of EAGLe Air- 


ways is going on, At the moment their | 


fleet is made up of Vikings, Viscounts, 
Douglas DC6C’s and a commercially 


used Britannia which is being evaluated. | 
A good example of going where the | 


traffic is comes from Eagle’s recent 
success in gaining Government approval 
to operate on the London-Bermuda- 
Nassau route. 

The great accumulated passenger 
carrying experience of Cunard, and 
their established offices, 17 in the US, 
9 in Canada and 23 in Europe, should 
be a potent factor in greatly increasing 
the scope and profitability of Eagle’s 
activities—and of its need for aircraft. 


Newton, Chambers 
£1 Million Expansion 


The capital investment schemes of the 


From Candles to 
Power Tools 


Every 20 seconds in the working day a 
| completed electric drill moves silently 


| up the inclined production conveyor at | 


| the Battersea factory of S. N. BripGes, 
the power tool makers. 

| The full and complete development of 

| the company on their 17 acre site beside 


| the Thames will give them buildings of | 


| more than 600,000 sq. ft, the largest 
factory in central London and the 
biggest works in Europe devoted to 
| power tools. 


The most eloquent comment on the 


| growth of the Bridges concern from its 
founding by Mr. G. N. Bridges, now 
| managing director, in a small London 
| garage 19 years ago, is found in the 
| despatch department. 

Alongside crates stencilled Lagos and 
Surinam, are others waiting shipment 
| to Japan and Salisbury, Rhodesia. 
The key year in the company’s growth 
| was 1948, when production of electric 
| tools began and when JOHN BROWN & 
| Company acquired an interest in the 
| firm. Rapid expansion, based on a 
reputation for precision engineering, 
accentuated the space problem. In 
1957 the “ Neonic Eye ’’ development 
was introduced. This device shows 
whether or not the drill is correctly 
earthed. An important safety step and 
one which produced an i 
demand that made the difficulties of 
the company’s site in Fulham even more 
acute. 

The answer was found at York Road, 
Battersea. Production at the new works 
there began only 20 minutes after 





Sheffield engineering and chemical com- | opening in August of last year. Some 
pany, NEwTon, CHAMBERS & COMPANY | well coordinated efforts in removal and 





Limited, for this year, include a complete 
new chemicals factory and additional | 
plant re-equipment in the engineering | 
and excavator divisions. 

The company’s Waterside works will 
have a new welding shop, new stress 
relieving facilities, a paint and shot 
blasting department, completion of the 
new office block, and some retooling. 

While in 1959 the spending on new 
building and plant was down to 
£486,000 from the higher figure of the 
year before, the cost of this year’s 
investment is expected to exceed 
£1 million 

The gross trading profit of the group 
for last year was up by £172,745 to a 





preparation having been put in during 
the annual two-week close down. 

The York Road site has its signifi- 
cance. It was formerly occupied by 
Price’s Candle Works, a concern that 
in its day supplied a product as contem- 
porary as the power tool in ours. 

Before the candle company came, the 
site had included Sherwood House, 
once owned by the fashionable Mrs. 
Fitzherbert, and York House, built 
by a Bishop of Durham who later 
became Archbishop of York. The 
beautiful Battersea enamels, enamelled 
miniatures on copper, were made on the 
present site. 

The candle company sent its products 


but one per person numbers. 


| Dickens Commemorated 
| at New Office Block 


Marley’s ghost, Barnaby Rudge, Mrs. 
; Gamp and Mr. Micawber all appear at 








Ferguson House, the new LAING 
DEVELOPMENT Company five storey 
office block in the Marylebone Road. 
Devonshire Terrace, which once stood 
on the site, numbered Charles Dickens 
among its former residents. While 
living there he wrote six of his novels. 

Along with Little Nell and David 
Copperfield, some of the outstanding 
characters from the novels are shown in 
an intaglio relief sculpture placed at a 
specially designed area in one corner of 
the building. The sculpture is the work 
of Estcourt J. Clack (inset) and shows 
the great novelist in the later years of 
his life. 

Ferguson House, which was built by 
JOHN LAING AND SON Limited, has its 
gas fired boilers, for the low-pressure 
radiator system, in the roof. It has 
been leased to BriTIsH PLASTERBOARD 
(HoLpDINGs) Limited. 


Steel Companies Combine 
in New Investment Group 


Nine leading British steel companies 
have cooperated to form the BritisH 
Ore INVESTMENT CORPORATION Limited 
jointly with the BrrrisH Sree. Cor- 
PORATION Limited. 

The object of the new company, 
BOIC, is to hold investments in foreign 
ore-mining companies, a job previously 
done by British Steel, which is a com- 
pany associated with the British Iron 
and Steel Federation. 

The main shareholders in BOIC are 
the British Steel Corporation (with 
1,000,000 £1 shares), the Steel Company 





Orders have been secured, under | perhaps reach not one per household | 


KLM Reaching 
Record Performances 


| The great cost of introducing new high 
speed air liners to major airline services 
| is well known. But KLM, the profit- 
| making Dutch airline, managed to 
introduce the Electra and the Douglas 

DC-8 to its routes in the last financial 
| year and still come up with a record 
| £1,447,000 (15-4 million guilders) profit. 
| British companies celebrate when 
| turnover reaches ten million pounds, 

American when it ends the year in 
multiples of a hundred million dollars. 
For the Dutch it is guilders and KLM 
| is able to report that its yearly traffic 
| revenue has for the first time exceeded 
| 500 million guilders (£46,992,000). The 
actual traffic income was 508-7 million 
guilders. 

Another KLM record was the million 
mark passed in the number of passen- 
gers carried in 1959—1,104,000. The 
22 aircraft the Dutch airline has on 
order will all join the present fleet of 
92 planes this year or next. 

KLM is the third largest of the world’s 
airlines, and the aggregate distance 
flown by them last year would average 
five times round the globe every day. 


Fiftieth Anniversary for 
Ball Bearing Firm 


The SkeFKO BALL Bearinc Company 
celebrates its jubilee year with a 
record turnover and the highest earnings 
of its history. 
| Founded in a small way in February, 
1910, Skefko has progressed steadily 
to a position where 1959 ended with a 
profit of £829,749, against £610,373 in 
the previous year. As did many other 
companies, Skefko started 1959 with 
lower levels of activity due to the 
recession. Their recovery in the later 
months of the year was very rapid and 
recently the number of new orders has 
been so substantial as to affect the 
length of delivery dates. 

The chairman, Sir Victor A. L. Mallet, 
recalling that the heavy spending on 
development and modernisation had 
produced capacity which was a!l now 
profitably in use. This sort of spending 
was likely to continue but it was hoped 
it could all be found from the company’s 
own resources. 

Skefko, with its parent company in 
Sweden—SK F—is part of a consortium 
which is to operate jointly the Echuca 
bearing factory, Victoria, Australia. 
The third leg in the consortium is 
RANSOME AND MARLES BEARING. 
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Aluminium Strip Mill with a Difference 


A new strip mill which will 
be devoted to the rolling of 
aluminium alloys is the first 
of its type to be used for 
this purpose in Europe. The 
Sendzimir mill will roll the 
alloys in coil form at 1,600 ft 
per min. 


A’ THEIR Woodgate Works at Quinton, 
Birmetals Limited have commissioned a 
new strip mill for rolling aluminium alloys. It 
is expected to roll between 12,000 and 20,000 
tons of sheet a year. The machine itself is a 
50 in reversing mill capable of rolling metal in 
coil form at speeds up to 1,600ft per min. 
The finished width of the coil obtained is 48 in 
and the thicknesses which can be produced 
range from 0-1875 in (4% in) down to 0-006 in 
minimum. 

The mill is a Sendzimir cluster mill built under 
licence by W. H. A. Robertson and Company 
Limited of Bedford. This type of mill has been 
fairly widely used for steel, but this is the first 
time it has been used for aluminium alloys. 
Two 900 h.p. d.c. motors in tandem drive it, 
and each winder is driven by three 350 h.p, 
motors in tandem to provide a maximum 
tension of 25,000 lb. Use of an electrically 


operated disengaging coupling allows the inboard 
motor to be used on its own to provide the lower 


tension values up to 8,000 Ib when light gauge 
material is being rolled. Provision has been 
made for automatic control of tension by the 
inclusion of load cells, one being fitted to each 
of the two deflector rolls, over which the 
tensioned strip passes. 

The mill drives are supplied by four generators 
driven by an 11 kV 3,500 h.p. motor and all the 
generators and mill drive motors and their 
control panels, supplied by Associated Electrical 
Industries Limited, are housed in a pressurised 
motor room. Cooling air is drawn through a 
Visco filter unit and discharged into a wind 
tunnel beneath the motor room by four 25 h.p. 
axial flow fans. This air is fed to all motors 
and generators, and the discharge of the resultant 
air pressure built up in the motor room is 
controlled by electrically operated roof venti- 
lators which are under the control of the motor 
room attendant. 

As with other Sendzimir mills, it is possible 
to change the work rolls in under a minute, 
so that the final pass can be made with highly 
finished rolls which give a mirror finish to the 
strip. This is because the work rolls are not 
driven, drive being to the four immediate 
back-ups; so that it is only necessary to take 
off the roll load and pull the work rolls out by 
hand when they are changed. The rolls are 
ground and polished on a Naxos roll grinder. 
A hydraulically operated form of crown adjust- 
ment is fitted which provides a range of camber 


control to the back-up roll assemblies and 
consequent control of strip shape. It is possible 
to adjust the camber to obtain absolutely 
uniform transverse gauge in the strip throughout 
the range of reductions and material tempers. 
Thickness gauges supplied by the Baldwin 
Instrument Company Limited, using strontium 
90 as a source, are used to indicate the strip 
gauge and variation to the operator. 

Hydraulic and lubrication supplies to the entry 
section, comprising a pay-off unit and feeder 
unit, and to the mill and winders, are obtained 
from pump units and their associated tanks in 
an oil cellar which also contains the clean and 
dirty rolling oil tanks with a combined capacity 
of 16,000 gallons. Rolling oil is supplied to the 
mill at 677 gallons per min and 150 Ib per sq. in 
and is thermostatically controlled to maintain 
its temperature. Cooling is achieved with two 
Heenan and Froude water coolers in conjunction 
with two Serck heat exchangers. 

A by-pass filtration system developed by 
Birmetals maintains a clean supply of rolling 
oil, which, in this type of mill, also serves as a 
lubricant to the mill back-up bearings. 


COIL ANNEALING 


Intermediate annealing is carried out where 
necessary in the coil annealing furnace manu- 
factured by Stordy Engineering Limited of 
Wolverhampton. The furnace which is rated 
at 550 kW with a capacity of 8,000 lb an hour, 





Aluminium alloy strip, here being rolled from left to right on the Sendzimir 
mill, can be reduced from 0- 1875 in to 0-006 in. 





The welding line. Situated to the left of the control console is the flash butt 
welder which will take coils up to 52 in wide. 





aé 


The coil annealing furnace will hold twelve 8,000 lb coils when working in 
a continuous cycle. 


It is used for intermediate annealing. 





The cut-to-length line has a maximum strip speed of 350 ft per min, and will 
cut any length required from 24 in up to 192 in. 
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will hold 12 coils of 8,000lb each when 
working on a continuous cycle. After being 
discharged from the high temperature zones at 
450° C, the annealed coils pass through successive 
preheating zones, each one of which is a separate 
chamber closed off by doors and occupied also 
by an ingoing coil. The heat transfer which 
takes place effectively reduces the electrical 
loading for orthodox batch annealing to a little 
over half the normal figure. 


SHEET ANNEALING 


The flash annealing furnace will take sheets 
up to 8 ft wide, or two sheets 4 ft wide side by 
side, and has four heating zones totalling 
600 kW. Continuous nickel alloy tapes carry 
the sheets through the furnace, which is 40 ft 
long, and its extension, in the form of a cooling 
chamber, which is 42ft long. Extensive tests 
were carried out during the commissioning 
stages to ensure the maximum uniformity of 
material heating across the width. The con- 
veyor speed may be varied from zero up to a 
maximum of 100 ft per min. The equipment was 
designed, manufactured and installed by GWB 
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Furnaces Limited of Dudley. Material leaving 
this furnace is inspected on both sides before 
being passed on to the despatch bay and thence 
to the customer. 


WELDING 


A welding line takes coils up to 2,000 Ib in 
weight and up to 52in wide from the existing 
4-high mill and flash butt welds them together 
providing, when edge trimmed, coils weighing 
up to 8,500lb. These coils are approximately 
50 in in diameter. 

The line comprises a pay-off stand, feeder 
leveller, shears, welding unit, weld dresser, edge 
trimmer, and scrap chopper and coiling unit. Of 
the units, the pay-off stand was supplied by 
the Bronx Engineering Company Limited of 
Stourbridge, and the feeder leveller and shears 
are both items of existing plant which have 
been adapted for use in the line. The welding 
unit was designed by AI Electric Welding 
Machines of Inverness, and the weld dresser 
for removing the up-stand from the butt weld 
was supplied by Wadkin Limited of Leicester. 
The edge trimming and scrap chopping units 


were supplied by Auxiliary Rolling Machinery 
Limited of Tipton, Staffordshire, and the pinch 
rolls and tension reel are by the Wellman Smith 
Owen Engineering Corporation of London. 


SLITTING 


Finished coils from the mill bay are passed 
to a storage area ready for loading into the 
cut-to-length line. Provision has been made for 
a slitting line, to be fed from the same area, 
which will supply 52in diameter coils slit to 
any width down to lin. This will have a 
maximum speed of 800 ft per min and a thickness 
range of from 0-080in to 0-005in. Strip to 
be supplied in coil form will have a length of 
over 7,000 ft by 0:020in thick. This unit is 
being designed and supplied by Auxiliary 
Rolling Machinery. 

The cut-to-length line has a maximum strip 
speed of 350 ft per min and a thickness range 
of from 0-080in to 0:010in, and will cut to 
any length from 24 in to 192in. It is a Hallden 
unit manufactured and supplied by W. H. A. 
Robertson with motors and. a motor-generator set 
supplied by the English Electric Company Limited. 





Explosive Forming 


In order to obtain information about the high 
speed forming of metal plates using high explo- 
sives, Vickers-Armstrongs (Engineers) Limited 
recently prepared some equipment at their 
Crayford Works and some explosive charges 
at their Thames Works so that they could carry 
out experiments into the technique. 

To minimise expense, and at the same time to 
make the investigation as realistic as possible, 
it was decided to produce a one-twelfth scale 
model of the dome end of a pressure vessel. 
The blanks used were of 20 s.w.g. (0-036 in) 
bright mild steel plate, and the explosive charges 
were Tetryl (CE). 

The equipment finally used to produce 
satisfactory results comprised a mild steel die 
and pressure plate, a vacuum pump, and a thin 
sheet metal cylinder about 16in high. In use, 
the cylinder is attached to the upper surface of 
the blank by waterproof adhesive tape, and a 
thin film of grease is applied to the upper surface 
of the die, to provide an airtight joint before the 
blank is placed on it. Next, the pressure plate 
is fitted, and the explosive charge suspended in 
the cylinder, which is then filled with water. 


of Metal Plates 


Finally, air is evacuated from under the blank 
before the charge is detonated. 

Charges varying in weight from 30 grains to 
80 drams were used in the experiments, and they 
were located between 2:5 and 8in above the 
centre of the blank. In addition, the charges 
were made either cylindrical or hemispherical in 
shape. It appeared that the latter gave the 
most satisfactory results, although the evidence 
was by no means conclusive. It was found that, 
as with conventional press working, the pressure 
plate is essential to prevent wrinkling of the 
plate. 

Indifferent results were achieved with a 
vacuum of 24 in of mercury, the residual air in 
the die causing dents in the dome ends. It was 
finally established that very satisfactory results 
could be obtained by using hemispherical 
charges of 400 grains located 2-5 in above the 
centre of the blank, a vacuum of 29 in of mercury, 
and 0-5 in entry radius on the die. The dome 
ends so produced varied extremely little dimen- 
sionally, there being virtually no spring-back 
of the material, and the finish was very good. 
Further, there was relatively little change in the 


thickness of the finished material, the maximum 
reduction being about 0-003in. This, Vickers 
presume, can be attributed to the explosive 
force being applied almost instantaneously 
over the whole surface of the blank, whereas in 
conventional press work there is a concentration 
of stress at the nose of the punch. 

They conclude that explosive forming cannot 
compete with press working in large quantity 
production of components of norma! materials, 
though they consider that it can be economically 
attractive if small quantities are required, more 
particularly if the components are to be of good 
finish and dimensionally closely toleranced. 
Only a female die is required, and it is reported 
that good results have been obtained with wood, 
plastic and concrete dies, depending on the 
number of components required and the finish 
and dimensional requirements. 

Finally, they say that, although explosive 
forming is a relatively new technique, it would 
appear that it is sufficiently practicable to 
warrant the consideration of designers and 
production engineers. Thus they agree with 
other firms who have used the technique. 





Radiant Electric Heating for Stress Relieving 


The General Electric Company Limited report 
the successful application of radiant electric 
heating for stress relieving a large welded steel 
structure, a bottom half turbine exhaust casing 
on a 200 MW turbo-generator, at their Erith 
engineering works. GEC are making two of 
these 200 MW machines for extensions to the 
Kincardine Generating Station of the South of 
Scotland Electricity Board. 

It was decided to fabricate the two bottom 
half turbine exhaust casings for each of these 
machines as complete units and carry out stress 
relieving by electric heating. This was a depar- 
ture from normal GEC practice on large reheat 
turbo-generators. The exhaust casings have pre- 
viously been made in sections which were stress 
relieved in conventional furnaces before being 
bolted together to form a complete component. 
Each of the Kincardine casings is 47 tons in 
weight with overall dimensions of 21 ft 3 in by 
17 ft by 8 ft 3 in high. 

Due to the amount of metal and the com- 
plicated nature of the structure, calculation 


showed that it was necessary to use 68 single 
phase radiant heating elements each of 74 kW 
rating. The positions of the heaters within the 
casing were carefully arranged to ensure even 
heating throughout the structure, and each 
heater could be individually controlled very 
simply. 

The casing was placed on a firebrick base and 
most of the heating elements were suspended 
vertically inside although a number were floor- 
mounted at predetermined strategic points. 
After covering the open top with a }in steel 
plate, the whole structure was encased in thermal 
insulation to a depth of 6in. Forty-two thermo- 
couples disposed about the casing were con- 
nected to seven 6 point graphic recorders for 
temperature measurements. It was thus possible 
to record average conditions in the whole casing 
during the heating operation and individual 
heaters were switched to maintain uniform 
heating. 

When the temperature reached 650°C, the 
power input was reduced to keep the temperature 


constant while the casing soaked for three hours. 
At the end of this period, the heaters were 
switched off and the casing was allowed to cool 
to ambient temperature. 

The power supply for the process, totalling 
510 kW, was taken from a 750 kVA transformer 
feeding a busbar system at 400V through a 
1,000 A switch fuse. Although, in this instance, 
the heaters were controlled manually, the 
arrangement is reported to be well suited for 
automatic control. 

For manufacturers dealing with large welded 
steel structures which need to be stress relieved, 
the radiant electric method has a number of 
inherent advantages. Not the least of them is 
that the operation can be carried out in the manu- 
facturer’s works, or elsewhere, irrespective of 
any limitations imposed by size or availability 
of an existing furnace ins’ i GEC offer 
an advisory service and supply the necessary 
electric equipment to manufacturers wishing to 
carry out similar large-scale stress relieving 
processes. 
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An Aqueduct 


To repair an aqueduct supply- 
ing water to Manchester, sec- 
tions were by-passed by pump- 
ing. Extreme _ reliability of 
ae plant was essential. 
if-priming diesel - driven 
pumps provided the answer. 


IRLMERE aqueduct, which normally trans- 
ports 50 million gallons of water daily from 
the Lake District to Manchester, is some 
96 miles long; 45 miles being in pipeline, 14 
tunnel, and 37 of cut-and-cover construction. 
There is a fall of 20in per mile over the length 
of the aqueduct, and the rate of flow is about 
2ft per second. The aqueduct was completed 
in 1894, and has been in continuous service 
since that date without major attention. Latterly, 
however, deterioration of the concrete in the 
cut-and-cover section, particularly in the north- 
ern part of the line, has resulted in some loss of 
water through leakage, and also in the uncon- 
trolied ingress of surface water in some sections. 
Reconstruction of the cut-and-cover part of the 
aqueduct has accordingly been undertaken. 
For this purpose, the daily water flow has been 
restricted to 20 million gallons, and sections, in 
excess of } mile in length, are being taken out of 
service while the water is by-passed through a 
30 in diameter pipeline laid on the ground. 
By this means, one section at a time of the 
cut-and-cover work, which is approximately 
7 ft by 7 ft, with vertical sides and a crowned 
arch, is emptied and made accessible for exam- 
ination, testing and repair where necessary. 
When planning of the work started, it was 
obvious that an extremely reliable pumping 





system, capable of handling 20 million gallons 
per day, with the highest possible priming 
efficiency, was essential. It was clear that, 
with the volume of water being handled, any 
temporary failure of the pumps due to loss of 
priming would result in the water level over- 
flowing the stop bulkhead in a short time. 
With men working in sections of, at times, 
aboui a mile in length, danger could arise very 
quickly. Fluctuations in the volume of water 
passing down the aqueduct occur from time to 
time, and normal centrifugal pumps would have 
been unsuitable in this connection. Even the 
time lag involved with self-priming centrifugal 
pumps employing either diffusers or water jets 
to achieve the priming effect could not have been 
tolerated. 

Two possible systems were studied: axial- 
flow pumps of large capacity electrically driven 
from diesel generating sets, and multiple installa- 
tions of self-priming pumps arranged for direct 
diesel drive. The size and weight of the axial- 
flow pump was a disadvantage as the plant 
would have to be transported frequently from 
one temporary pumping station to another, 


is Repaired 


and the use of an electric stage between the 
prime mover and the pump was considered to 
create a possible source of danger due to failure. 

The pumping unit finally selected was the 
Univac, made by Henry Sykes Limited, South- 
wark Street, London, SEI. Five pumps are 
used as the pumping unit on a typical section; 
four pumps normally handle the flow, and the 
fifth is a standby. On the Univac pump, an 
ancillary vacuum pump removes any air drawn 
into the pump chamber immediately, and pump- 
ing continues without any time lag. Thus any 
danger to the men working in the section is 
obviated. Each pump has a minimum capacity 
of 3,500 gallons per minute of clean cold water 
against a total head of 32 ft, when running at 
a speed equivalent to an engine speed of 1,500 
to 1,550 r.p.m. Ruston and Hornsby type 6YC 
engines are used to drive the pumps through 
reduction gearing and flexible couplings. 

As originally planned, the work was to be 
carried out in 4 mile sections, with the aqueduct 
being divided by temporary bulkheads; but it 
has been found convenient, for reasons of access 
and land ownership, to operate in somewhat 
longer sections; the longest so far being 5,800 ft. 

Operations on a section begin by stripping the 
cover from the site of the temporary pumping 
station and access sites to the aqueduct. Concrete 
bearers are then built for the pumps, and after 
a part of the aqueduct has been uncovered by 
an excavator, closely-spaced holes are drilled 
into the top and the pieces thus freed are lifted 
off by a crane. For the pumps, 4 ft diameter 
circles are cut out of the aqueduct to accom- 
modate the suction screens. The pipework on 
the pump suction and delivery branches is 15 in 
diameter and incorporates both a flexible and 


(Left) When the pumps 
are in position on their 
temporary foundations, 
the connections to the 
aqueduct are sealed to 
prevent pollution. 


(Right) Power for sludge 
pumping is provided by 
portable CP compressors. 


an adjustable section, enabling the pumps to 
be installed quickly and isolating the remainder 
of the pipework from the vibration of the 
pumping gear. The adjustable section consists 
of a 14in pipe which is fitted inside the 15 in 
diameter pipe and sealed to it by rubber wedge 
rings. A typical time for dismantling, transfer, 
setting up of six pumps and bringing them into 
action is 72 hours. When the pump setting and 
connection is finished, the suction apertures are 
sheeted over and covered with concrete to 
prevent pollution of the water. 

Downstream of the pump suction openings, a 
further cut is made in the aqueduct to enable the 
temporary bulkhead to be placed in position. 
This has a frame of steel angle construction, with 
rubber seatings, and is pin jointed to allow it 
to be fixed securely against the two side walls of 
the aqueduct by an adjustable cross strut. Two 
steel panels are then inserted into the frame and 
locked firmly against the rubber seatings by 
means of eccentric levers. A similar bulkhead 
is inserted at the lower end of the section. 

When the sealing of the section is complete, 
the contained water is pumped out with a Sykes 


in Service 


self-priming centrifugal pump and the walls are 
cleaned by scrubbing. This removes a peaty 
deposit which has accumulated. A 2in thick 
silt layer on the aqueduct floor is pumped out, 
and the complete section is then ready for 
detailed inspection. 

In the northern sections, there is a much 
larger amount of faulty concrete, and the entire 
wall of the aqueduct is cut with a modified coal 
cutting machine. The walls are then completely 
refaced. In the south, deterioration is far less 
severe and much less rigorous treatment is 
needed. Here, the routine is to clean out, 
inspect, pressure grout, and cut out and make 
good any parts where this is necessary. A con- 
siderable degree of flexibility is employed in 
treating the affected parts. When the deteriora- 
tion is fairly deep, the affected piece is cut out, 
and a tube is inserted to relieve the water pressure 
outside the wall while a quick seal is obtained 
with a rapid setting compound such as “* Quick- 
socrete.”” When the seal has been made, Fondu 
concrete may be used to strengthen the work, the 
remainder of the concrete being of 2 : 1 : 1 mix. 
Further grouting can be carried out through the 
tube in the wall if necessary, a plug being 
inserted in the end on completion. 

For pumping out the sludge accumulation, 
Consolidated Pneumatic compressed air sludge 
pumps are used, the air being supplied by CP 
rotary vane compressors powered by Rolls- 
Royce engines, sited at the various access points 
cut into the aqueduct. 

While reconditioning is in progress the floor 
of the aqueduct is being reinforced by the laying 
of 4:2: 1 concrete, 4 to 6in thick. This con- 
crete is mixed on the surface in a Benford mixer, 
with a Ruston-Bucyrus 22 RB crane and trucks 





for handling aggregate and other materials. 
Transport of mixed concrete through the aque- 
duct is in small battery-operated Brush trucks. 
Pipe sections are transported from one section 
to another by means of a Fordson tractor-hauled 
mobile tubular framework designed by the 
waterworks engineers, pipe handling on the sites 
being carried out by a Smith 10 ton crane. 

Because the work is spread out over a con- 
siderable distance, above and below ground, with 
innumerable crossings of public roads, the organi- 
sation of movements and communications is 
complicated. Pye short-wave radio is used for 
communication, with a set installed at the site 
office, another at the pumping station, and a 
third in one of the Land Rovers used for general 
intersite transport. 

Until the various parts of the aqueduct are 
uncovered and examined, it is impossible to 
determine exactly what work is necessary, and 
tendering by contractors would have been 
extremely difficult, if not impossible. It is 
mainly for this reason that the reconditioning is 
being carried out by the owners of the aqueduct, 
Manchester Corporation Waterworks. 
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Operation and Maintenance 





Heat Pump will Give Design Data 


Davey, Paxman and Company of Colchester 
have built an experimental heat pump to gain 
experience in design of such plant for space 
heating. Existence of a source of low grade 
heat from diesel engine test beds, coupled with 
the thermal storage of the engine cooling ponds 
and a building requiring space heating of the 
order of 1 million Btu per hr, has provided the 
background opportunity. 

The design is based on an electrically driven 
mechanical compressor, using the refrigerant 
freon 12 as a heat transporting medium, and 
shell and fintube evaporator and condenser for 
the freon-water heat transfer. Engine type 
radiators with electric fans are supplied with 
hot water from the heat pump condenser by 
means of a circulating pump. This enables the 
radiator water temperature, which is variable, 
to be kept to a minimum, and gives a reasonably 
high performance energy ratio. Fully auto- 
matic control is employed to modulate the 
compressor output and produce in the con- 
denser a radiator water temperature which will 
just balance the building heat losses. Secondary 
control limits the radiator circulating water 
temperature to approximately 130° F, thus 
preventing the condenser pressure from becoming 
too high and overloading the compressor. 
There is provision in the controls for manual 
adjustment to cater for wide seasonal variation. 

The compressor is a 12 cylinder machine which 
normally runs on 8 cylinders, but has automatic 
valve lifting gear which enables it to operate on 
4, 6, 8, 10 or 12 cylinders according to the 
signal from the controller. 

As shown by the accompanying diagrammatic 
layout, the plant has numerous extras which 
are not required in a normal installation. The 
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extra equipment has been included to enable 
trials to be carried out with the plant on dummy 
load. When this is being done the building 
heating circuit can be supplied with hot water 
from sectional boilers if necessary. 


Using low grade heat from 
diesel test beds, this Davey 
Paxman installation is design- 
ed to provide data on use of 
heat pumps in space heating. 





Saving Money by Wasting Heat 


Tidy sums could be saved by buying summer 
clothes in November and winter clothes in 
March, taking advantage of low prices during 
conditions of low demand. Unfortunately, the 
customer would alternately freeze and suffer 
apoplexy through being out of step with nature 
and with normal buying habits. Block storage 
heaters are designed to circumvent the difficulty 
by damping the waves of supply and demand. 
Electricity companies charge lower prices 
during periods when nobody wants their product 
in order to encourage consumption. The 
difference may be considerable, a typical example 
being 2d per unit of electricity during peak 
hours but only 0-85d at night. Block storage 


heaters consist of a time-controlled electrical 
heater immersed in a _ heat-storage medium. 
To take advantage of low prices the heater is 
turned on at the wrong time from the con- 
sumer’s point of view, that is at night. It is 
therefore necessary to provide the storage block 
in order to even out the temperature fluctuations. 
Unlike ordinary heating, the installation operates 
at essentially constant temperature, the mag- 
nitude of the temperature fluctuations depending 
on the heat storage capacity and rate of loss 
from the heated space. Although the total 
power consumption of a stored-heat installation 
may be 20 per cent higher than the consumption 
of daytime heating, the total cost will be some 


35 to 40 per cent lower as a result of the price 
difference. 

Thermodare, one of the earliest makers of 
block storage heaters, produce a range from 
1 to 3kW rating. There are six different models 
covering sizes from 22 in by 12 in by 23 in high 
to 32 in by 12 in by 31 in high. General Electric 
produce their Nightstor range, a 1 kW model of 
which is only 214 in high and is designed to fit 
under the sills of low windows now fashionable. 
Ekco’s range of Thermostore heaters provides 
models from 14 to 2} kW rating, while Tyrad 
Electric have introduced their SS model storage 
heater which embodies safety features to prevent 
overheating due to inadvertent masking. 





Automatic Water Treatment 





At Willington A power station, near Derby, the 
feedwater treatment, which is carried out in a 
plant supplied by the Neckar Water Softener 
Company, is controlled by a system which is so 
far unique in the United Kingdom. The control 
system, which is novel in that flow and pH con- 
trol are coordinated by the use of averaging relays, 
was supplied by Honeywell Controls. 

Using town’s water for boiler feed, the treat- 
ment plant operates on a two-stage system. 
Water is first softened in a vase exchange softener 
and then dosed with an automatically-controlled 
flow of acid to decompose the bicarbonate present. 
It then passes to a degassing tower where the free 
carbon dioxide is liberated. 

A trace of carbon dioxide remains in the 
water, together with a slight excess of acid, and 


alkali injection follows to bring the water to the 
required pH value before it passes finally to 
storage tanks and the evaporators. 

The rate of acid dosing is controlled by the 
average of the signal from the liquid level 
controller and the controlled air output from the 
pH controller, and the alkali dosing is governed 
by the average of the flow transmitter signal and 
the controlled air output of the second pH 
controller. For the acid system a second relay, 
manually adjustable, allows the acid dosage 
rate to be varied to suit changes in the total 
alkalinity of the untreated town’s water. It is 
thus possible to reset the system to suit the 
feedwater from different sources in the locality. 

In operation the new control system has been 
found to keep the pH value to within 0-2 pH. 











On the Shelf 


By Frank H. Smith 


I feel quite sure that the President of the 
American Rocket Society will not mind if 
I “ lift’ the complete editorial he has written 
in a recent issue of Astronautics. It runs: 
Like the sorcerer’s apprentice popularised by 

Disney, space technologist finds 
himself all but submerged in a flood of printed 
matter ranging from space cadet manuals to 
unadorned differential equations. Spoken 
words on space pour over him from many 
sources. Every day at several places in the 
nation professional societies hold meetings, 
often with parallel sessions, vying with each 
other to embrace the omnifarious subjects of 
space technology. 

In these noisy circumstances, it behoves the 
members of the American Rocket Society to 
speak only when they have something to say. 
The chairmen and members of our numerous 
technical committees bear the responsibility 
for creating meetings only in response to a 
genuine need. After initiating a meeting they 
should insist on thorough (and prompt!) 
review of the submitted documents and accept 
only those judged sufficiently significant, 
sound, clear, and brief. This process will of 
course disappoint certain prospective authors, 
but it will earn the appreciation of many busy 
professionals who do not have time to refine 
the gold from the dross, and more importantly 
it will earn for the ARS a deserved reputation 
for technical excellence. 

We realize that execution of a policy of careful 
discrimination among scientific papers is 
difficult. Our less technical communications 
with laymen, youths, and ARS luncheon 
guests must also be monitored to the credit of 
the Society. As Gilbert and Sullivan put it, 
“A policeman’s lot is not a happy one.” 
I am persuaded, however, that discipline 
exercised by the technical committees and 
program chairmen will in the long run pay 
valuable dividends for the ARS. 

There’s a firm named Leslie and Company 
Limited, Peel Street, Kensington, London, W8, 
who, it seems, count the present front of 
Buckingham Palace, the AA Headquarters and 
some whacking great flats at Newcastle among 
their memorials and they now produce a house 
magazine called The Leslie Way. It’s a good 
first number with articles on walls (of Wallsies 
fame) and Hugh Fraser among others. 

Schweppervescence has burst into Pelicans with 
Management Survey, by Sir Frederic Hooper, 
at 3s 6d (Pelican A474). 

A new series started by the Australian Aero- 
nautical Research Laboratories is entitled 
“ Human Engineering Report.” This is one of 
those unpublished things that are the very devil 
to get for retention but borrowing should not be 
so difficult. Anyway the application is so 
specialised that I doubt if any of your people 
will want it (Pilot Opinions and Practices on the 
Approach to Landing). 

With half the country imitating the dove from 
the Ark, a timely Map Bulletin 13 comes from 
Edward Stanford: “ A list of Maps and Atlases 
published by many official Foreign and Colonial 

ys." Most of the maps are, admittedly, 
technical types but there is, for instance, the odd 
gem such as “ Topographical and Bus Route 

Map ” of Malta at 2s 6d. 

Joy-Sullivan Limited of Greenock (whose 
acquaintance I have not, hitherto, made) formed 
an Air Power Division last year (no, no, not 
aircraft—pneumatics) and to embellish this they 
now produce a newsletter Air Power News. To 
be placed on the mailing list, simply write to 
Joy-Sullivan Limited, Air Power Division, 7 Har- 
ley Street, London, W1. 

A handout from a Pasadena firm called the 
Digitran Company tells me of the Digiswitch. 
The more you say it the funnier it sounds. 
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Man-Machine Systems 


Research Techniques in Human Engineering. 
By ALPHONSE CHAPANIS. The Johns Hopkins 
Press, Baltimore, Maryland ; Oxford University 
Press, London. (48s) 


Psychologists and physiologists have been study- 
ing human performance in the laboratory for 
very many years, but it was not until the First 
World War that any serious attempts were made 
to investigate problems of human performance in 
industry. Then concern over fatigue in munition 
factories caused them to spread their activities 
into industry under the auspices of the Industrial 
Health Research Board. Anyone who reads the 
long series of reports which were published 
between the wars by the board will be impressed 
by three things. First,’the major part of the work 
was done in industry itself. Secondly, owing to 
the experimental design it is not always possible 
to be quite certain whether the differences found 
were due to changes in the experimental condition 
or whether they were fortuitous. Thirdly, 
relatively little statistical treatment of the results 
was carried out. This is not intended as a 
criticism of the very fine studies done by those 
who worked for the Industrial Health Research 
Board, but at that time many of the problems 
of conducting experiments on human performance 
were unrecognised and the statistical methods of 
treatment of the data were in the process of 
development. 

The Second World War gave great impetus 
to the study of human performance by bio- 
scientists and this has continued to develop in the 
United States since the war under the name 
“ human engineering ’’ and in Europe under the 
name “ergonomics.” There has, however, 
been a marked change between the investigations 
carried out since the war and those which took 
place between the wars. The wheel has turned 
full circle and research investigations are again 
conducted mainly in the laboratory rather than 
in industry itself; moreover, they have been 
mainly for military purposes. The rapid 
development of this work has led to the recog- 
nition of the difficulties in carrying out investiga- 
tions with human subjects and to the development 
of new methodologies which attempt to reduce 
to a minimum the variables introduced by the 
use of human subjects and at the same time there 
has been a great advance in the statistical 
treatment of results, particularly in the results 
from small groups of subjects whose performance 
is non-parametric. 

Experimenting with human performance poses 
a number of peculiar problems which are not to 
be found when carrying out experiments on 
inanimate materials; these peculiar problems 
derive particularly from the wide variability of 
the people who may be used as subjects in the 
experiments. Thus it is a great deal less easy 
to be certain that the changes which have been 
found, as a result of experiments carried out to 
test the effect of different variables, are in fact 
due to those variables. For instance, a change 
in performance when moving from one con- 
dition to another may be due to learning or to 
previous experience which may be more beneficial 
to one condition than to another; or apparent 
improvement in performance between one group 
of individuals and another may be due to the 
superior qualities of the group giving the best 
performance. 

These and other similar problems cause special 
difficulty to the bioscientist and they must all 
be taken very seriously into consideration when 
conducting research using as subjects individuals 
of different sex, size, age, mental and physical 
ability and with different degrees of motivation. 
Thus it is that the physical scientist or the engi- 
neer who finds it necessary to carry out experi- 
ments on human performance may run into 
trouble if suitable precautions are not taken and 
if the experiments are not planned with all the 
difficulties in mind. It is probably true that the 
previous training and experience of these physical 
scientists in methods of experimentation does 
not equip them to anticipate the many difficulties 


which may arise. The simplest example of 
experiments of this kind would be the com- 
parison of two methods which have been motion 
studied. Unless suitable precautions are taken 
and suitable statistical techniques are used the 
person conducting the tests cannot be sure that 
the results are in fact due to the change of 
method and may not have been due to the way 
in which the test was conducted or purely to 
chance. 

Many of the problems of this kind are dealt 
with in a new book which has come from 
America in which many, but by no means all, 
problems of conducting experiments on human 
performance are considered. For an English 
reader there are often difficulties in appreciating 
American technical books. If a book is written 
in French, for instance, differences in approach 
would be put down to the difference between the 
Anglo and the Gallic temperaments, but because 
the British and the Americans use approximately 
the same language one is inclined to assume that 
American thought processes are similar to 
British. As a result one comes to expect from 
an American book a preciseness of presentation 
and a clarity of thought that one would expect 
from a similar book if written in this country. 
This difficulty is particularly marked with the 
book at present under review. 

To a European reader the book may well get 
off on the wrong foot from the outset since on 
the first page of the preface, in discussing the 
term “human engineering’ (which, to his 
credit, the author does not like), one of the 
alternative names mentioned is “* ergonomics.” 
The statement is made that this “ substitute ” 
for human engineering seems not to have taken 
hold. This may certainly be true in America, 
but to suggest that this is so elsewhere when 
there is an International Ergonomics Association 
(which is supported by a number of Americans) 
and a journal with the title of Ergonomics is 
to put it mildly, rather unfortunate. Human 
engineering, as such, developed in America from 
the very fine work done by experimental 
psychologists in the military field, and in spite of 
attempts to broaden the definition this appears 
to have been on the whole the main preoccupation 
of human engineering up to the present time. 
(McCollom I. N., ‘“* Psychologists in Industry in 
the United States,” American Psychologist, 
vol. 14, p. 704). The result is that this book has 
a very strong military flavour from the psycho- 
logical point of view. Most of the examples 
given are drawn from the military field; 
physiology and all its attendant problems are 
almost completely ignored. It will, therefore, 
be of interest in a rather narrower field than it 
would have been had all the research techniques 
which are involved in ergonomics been dealt 
with. 

In addition to matters already mentioned, 
a major difficulty in assessing the real value of 
this presentation follows from the feeling that 
the author does not seem to be able to make up 
his mind for whom he is writing. The book 
purports to provide a general background of 
information for the student of human engineering 
which should be of interest to those actively 
engaged in industrial engineering, operations 
research, system engineering, experimental psy- 
chology and scientific management to quote the 
dust cover and yet the book is written in such an 
elementary style that it is intensely irritating to 
read. 

Although presumably it is intended to be read 
by intelligent people who must have received 
a pretty extensive training, probably to a higher 
degree level in scientific disciplines other than 
psychology and physiology, its level of presenta- 
tion, though not of content, would appear to be 
suitable for people of about GCE standard. For 
instance, in discussing the preparation of a 
frequency table, the author instructs us to cross 
through every four tallies with a fifth tally 
““so that they may be counted more easily,” 
a technique that most children of fourteen will 
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already have learnt. Or to give another example: 
“ Just looking at the word psychophysical gives 
you a clue about what it means. It is made up 
of two parts, psycho- and -physical, and thus . 

is what Punch used to call a glimpse of the 
obvious. 

There is thus a feeling throughout that the 
author is underrating the intelligence of the 
reader and is talking down to him. This, how- 
ever, is a characteristic of many American books. 

More than 50 pages are devoted to elementary 
statistics of a type which applies equally to the 
physical as well as to the behavioural sciences 
which, one would have thought, would have been 
familiar to most of the people to whom the book 
purports to be directed. The behavioural 
scientist is dealing very often with small samples 
of non-parametric data; although the para- 
metric ¢ list and F test are very elastic, it is often 
more appropriate to use statistical tests which 
are different from those which can be used when 
fairly large samples, normally distributed, are 
available. It would seem that in any book 
dealing with experiments on human beings, this 
point ought to be made particularly clear, and 
tests such as chi-squared, Kendall’s 7, the 
Mann-Whitney U test, the Friedman two-way 
analysis of variance and the Wilcoxon signed- 
ranks test, should have been dealt with in detail. 
Also dealt with at some length is material which 
is to be found in any good book on motion or 
method study and one wonders whether it is 
confusing the issue to introduce it here at such 
length. Useful though the methods of direct 
observation are it is not until nearly 150 pages 
have been passed that the real core of the book 
is reached where the methods of the bioscientist 
differ radically from those of other scientists. 

An interesting approach, which could have a 
wide application beyond the behavioural sciences, 
is the concept that the “ engineer can discover 
many important things about man-machine 
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systems by observing malfunctioning ones *’; 
that is, by studying accidents or near accidents. 
A chapter is devoted to this subject and is useful 
for its discussion of the Critical Incident Tech- 
nique. These studies may give a starting point 
from which research can begin. 

In dealing with experimental method the 
author deals with some of the problems involved 
in designing experiments both for making simple 
comparisons or when a number of variables are 
involved. Devices are described to overcome 
human variability, learning, and so on, and these 
include the use of matched groups or matched 
subjects, making each subject act as his own 
control and latin square designs. The importance 
of realism in the experiment and the many 
problems of selecting and motivating the subjects 
are dealt with in detail. The last two chapters 
of the book examine psychophysical methods and 
articulation testing methods. The former are 
of particular use in the laboratory and should 
form part of the training of the psychologists 
who are most likely to use them; in the latter 
we have moved from the general to the particular 
and so far as industry is concerned, there seems 
no special reason (other than padding) why this 
particular area should have been chosen. Thus, 
while both these chapters are interesting they 
are likely to prove of value only in a very 
limited industrial field, if at all. 

It is essential that anyone who is going to 
be concerned with studies of the performance of 
people should have a knowledge of the material 
set out in this book. It should, however, be 
realised that this book does not contain, by any 
means, all the answers. The methods described 
are primarily those of the laboratory and the 
very special difficulties which occur when one 
is compelled to carry out tests on the shop floor 
are hardly discussed. 

The author recognises the difficulty of extra- 
polating from the laboratory to real life but has 





New Books 


Analysts Pocket Book. By J. R. Maser. 
worths Scientific Publications. (17s 6d) 
A spiral-backed reference book containing all the 
quantitative information likely to be needed in the 
laboratory by the student or by the routine analyst. 


Materials and Techniques for Electron Tubes. By 
WALTER H. Kou. Reinhold, New York; Chapman 
and Hall, London. (132s) 

A completely revised edition of the author’s Materials 

Technology for Electron Tubes, published in 1951, 

intended as a reference tool for development, 

laboratory, and technician use. The revision of the 
text was aided by consultation with a large sample 
of competent users of the earlier edition. 


Nuclear Power Year Book 1960. 3rd edition. Edited 
by W. CALDWELL Davipson. Rowse Muir Pub- 
lications. (52s 6d) 

Delays consequent upon the printing strike have been 
taken advantage of to make further revisions of the 
text, although realignments have already dated some 
of the commercial information. The annual review 
of the industry is followed by reference sections on 
physics and materials, world authorities, isotopes, 
company addresses, trade names, a buyers’ guide, 
and an enlarged who’s who. 


Steelmaking for Steelmakers. By A. JACKSON. 
The United Steel Companies Limited, 17 Westbourne 
Road, Sheffield 10. (40s) 

Originally published in serial form in Man and Metal, 
the journal of the Iron and Steel Trades Confedera- 
tion, the material in this book is based on lectures 
presented to evening schools and technical societies, 
and aimed at the men who actually make the steel: 
melters, ladlemen, teemers and others. 


Progress in Dielectrics. Volume 2. 
J. B. Brrxs. Heywood. (55s) 

The second of a series of annual volumes, made up 

of six critical reviews of the present state of knowledge 

in selected aspects of dielectrics, including properties 

of glass and ceramics, and a review of irradiated 

polymers by Black and Charlesby. 


Our Mineral Resources: An Elementary Textbook in 
Economic Geology. By CHartes M. RILEY. 


Butter- 


Edited by 


whe New York; Chapman and Hall, London. 
(56s) 


An introductory chapter on the principles of ore 
deposition is followed by chapters on specific metals 
and on ground water and non-metallic minerals. 
Maps of areas of occurrence and photographs of the 
materials are given. 


Main Lines Across the Border. By O. S. Nock and 
os Treacy. Thomas Nelson and Sons Limited. 
Ss 
The two authors have brought words and pictures 
respectively together to produce an account of loco- 
motive running on the three main routes from the 
south, up to the fringes of industrial Scotland. 


Applied Heat for Engineers. By J.-B. O. SNEEDEN. 
3rd edition. Blackie. (25s) 

This new edition has an added chapter to cover 

refrigeration, of particular interest to marine engineers. 

A treatment of the theory and basic principles is 

followed by specific sections on steam plant, blowers 

and compressors, and gas turbine plant. 


Elements of Radio Engineering. By H. I. F. Prev. 
2nd edition. Cleaver-Hume Press. (13s 6d) 

A textbook primarily intended for City and Guilds’ 

Radio and Telecommunications (Principles) courses, 

this also largely provides for the relevant IEE, 

Brit.IRE, PMG, Ministry of Civil Aviation, and 

National Certificate requirements. 


Laboratory Technicians and Assistants. Issued by 
The Central Youth Employment Executive. 
Gren of Careers No. 94. HM Stationery Office. 


Details of day-to-day work in different kinds of 
laboratory, personal qualities and qualifications 
required, methods of training and examinations, and 
entry and prospects. 


Am Mechanics. By P. D. CoLuins. Longmans. 
The author has covered the main topics necessary 
for students taking the final year of the part-time 
course of study leading to the ONC Applied Mech- 
anics examination. The text is illustrated by many 
— examples and is intended for independent 
study. 


Publications 


very little to say about the validation of labora- 
tory results at the shop-floor level. This 
omission does of course follow from the different 
standards of performance which are expected 
from the military as compared with the shop- 
floor operatives. A laboratory experiment is 
quoted, for instance, in which it is shown that 
giving knowledge of results would increase 
output by 25 per cent. This finding is, of course, 
true under the conditions of this particular 
experiment but it does not necessarily mean that 
allowing operators to know how many parts 
they are making in a factory is going to have 
this sort of effect, since there are so many other 
variables which may influence output besides 
knowledge of results. In fact, under certain 
conditions it may even have an adverse effect, 
since it is known that operators will set themselves 
norms and if they are able to tell whether they 
are likely to exceed the norm, output may 
actually slow down. Merely to say that it is more 
difficult to conduct shop-floor experiments is 
completely begging the question. 

No discussion of experimental method in the 
human field, as applicable at any rate to the 
study of work in the non-military field, can 
therefore be complete without a very full dis- 
cussion of the methods which are steadily 
becoming increasingly used for overcoming the 
many difficulties inherent in the lack of control 
over the experimental variables which is necessary 
when experiments have to be carried out on the 
shop floor. 

When all has been said it must be recognised 
that this is the first book to deal specifically, 
although not comprehensively, with research 
techniques in fitting the job to the man; as such 
it is the only source (albeit a rather costly one) 
available at present to those who need to know 
about the methods which should be used and 
the precautions which should be taken—if they 
can separate the wheat from the chaff. 

K. F. H. MURRELL 


The Reviewer 


Mr. K. F. H. Murrell, M.A., F.R.P.S., is in charge of 
the Unit at. Research on Employment of Older 
Workers in the Department of Psychology, Univer- 
sity of Bristol. He prepared for ENGINEERING the 
series of articles “ Data on Human Performance 
for Engineering Designers,” now available as a 


reprint. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Materials 


Ptfe. Po_ypenco Ltp., Tewin Road, Welwyn Garden 
City, Herts. Leaflet gives sizes and properties of 
new thin wall chectrical sleeving, and of other ptfe 
products made by this company. 

Glass Reinforced Plastics. Rusery, Owen & Co. Lp., 
Wrexham, North Wales. This firm offer a service 
for production of reinforced plastics components. 

describes background to organisation. 

Die Steel. Haprie_ps Ltp., Sheffield, 9. Leaflet on 
“ Hecla 174” alloy which is a 0-4C-1-0Si-O0-5Mn- 
5-0Cr-1-4Mo-0-9V-steel with good resistance to 
thermal crazing. 

Nimonic Alloys. Henry WicciIn & Co. Lip., 
Millbank, London, SW1. ing data book 
has been brought up to date and — 
creep curves for alloys 80A and 90. 

IMPERIAL CHEMICAL reticmenss Ltp., 
Millbank, London, SW1. Two more of a series of 
booklets on the company’s titanium products. 
Part 2: 60 pages on physical and mechanical 
properties. Part 4: 28 pages on fabrication. 

Aluminium Alloys. ASSOCIATION OF LIGHT 
ALLOY amare AND SMELTERS Ltp., Albemarle 
Street, London, W1. Mounted data sheet to 
replace 175 issue. 

Resins and Glues. Leicester, Lovett & Co. Ltp., 
North Boddesicy, South Hants. 16-page guide to 
synthetic resins and glues made by the company. 
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Social 


Social research in industry still 
meets every kind of reception. 
Some firms keep it out for fear 
such activities “will put ideas 
into their heads.”’ Perhaps as 
many as half of those who hold 
an opinion believe that social 
inquiries have some value. 


A STIMULATING survey of social studies in the 
industrial world of Western Europe, 
including the United Kingdom, has appeared, 
revealing a very mixed up situation. 
The European Productivity Agency organised 
a Conference of heads of research institutions 
and research workers from nine West European 
countries, including Britain, in Paris, last July. 
The object was to find answers for the various 
questions about the function of the social 
researcher and the problems he encounters in 
trying to analyse and explain industrial problems. 
This Conference followed on the earlier work of 
EPA on problems of “fitting the job to the 
worker.” The report of the meeting, which 
has just been published by the Organisation for 
Economic Cooperation, is divided into 
four parts. The first gives a factual account of 
the composition and work of the Conference 
and comments on the present state of social 
research applied to industry in the various 
participating countries. The second part deals 
with some problems relevant for the psychologist 
and sociologist working in industry. The third 
section tries to answer the question—What 
practical use has social research for industry? 


SUPPORT 


And the final part of the report tries to assess 
the role of international organisations, such as 
EPA, in the development of social research and 
its application to problems of interest to 
employers and workers in industry in all 
European countries. The first question tackled by 
the meeting was—How to obtain the interest and 
support of both sides in industry, employers 
and workers, for social research? The answer 
is not very encouraging. Few companies at the 
present time seem to welcome social research, 
although the response is influenced to some 
extent by the way in which the request to be 
allowed to do research is made. The reasons 
for this lack of response vary a great deal. But 
the outstanding one seems to be that industry is 
reluctant to cooperate in social research because 
it knows little or nothing about it. This, in turn, 
raises the difficult problem of how far the results 
of research should be made widely known. 

Should the object of every piece of research be 
to publish a report? Or, should certain results 
be kept confidential? This is a dilemma which 
every research worker knows only too well. 
Either he can obtain information which he 
cannot publish, or the information he receives 
is of such general nature that no one is interested 
in it when he does publish it. In this case, the 
conference agreed that no research should be 
undertaken without previous agreement by both 
employers and trade unions that the results 
would be published, though anonymity would 
be preserved as far as possible. 

Another problem is how to make the results 

of research widely known. There is little 
purpose in Carrying out an intensive piece of 
research if no one ever hears about it. The 
conference thought that the essential point was 
that there should be personal contact between 
social researchers and industry. This question 
of a meeting between industry and research led 
on to the further question of the respective roles 
of the academic researcher and the company 
expert or consultant. A case study, prepared 
by Mr. Trist of the Tavistock Institute of Human 
Relations, led to a discussion which decided 
that the problem is not a dilemma. 


Research 


From this rather theoretical discussion the 
Conference turned to the practical problem of 
what industrial psychology and sociology have 
to offer for industry. What is their practical 
value? In a general way one of their functions 
is a process of what someone called “ de-mystifi- 
cation.” It was felt that psychology and 
sociology have already achieved some results 
which are very relevant for industry. Psycholo- 
gists have generally been concerned with person- 
nel problems. Every foreman knows that 
dealing with people is much more difficult than 
dealing with machines. In the Lancashire 

“There’s now’t queerer than folk.” 
The job which gives great personal satisfaction 
to one man will be monotonous and boring to 
another, and a third will find that he is quite 
unable to tackle it. 

The newer task of the psychologist and sociolo- 
gist is what is nowadays called “ human engi- 
neering.” For this the problem consists rather 
in finding out how to make the job fit the man— 
that is, fit any man. Clearly, if ‘“‘ human engi- 
neering ”’ is successful then the work of selection 
becomes less important. Apart from this the 
human engineers are busy looking at the require- 
ments of production for a particular task in 
terms of noise, heat, mental stress, and so on. 


ELTON MAYO 


A third trend discussed at the conference was 
the way in which psychology focuses its interest 
in industry on the group, rather than on the 
individual worker. The beginnings of this 
movement may be traced to early experiments 
by Elton Mayo. The discussions were in very 
general terms. From this, the next step was to 
consider the object of research. 

Social research, it was felt, had been “ gorged 
with facts.”’ It was felt that what was needed 
was a priority list of problems to be systematic- 
ally investigated and a critical definition of the 
tools that could be used in carrying them out. 
Something is being done to solve these problems 
in the United Kingdom by the Department of 
Scientific and Industrial Research, and in France 
by the Centre Nationale de la Recherche Scien- 
tifique. It was felt that a great deal still remained 
to be done and that a body such as the European 
Productivity Agency might well have an impor- 
tant function to perform. In the last few years 
projects and activities of various kinds have been 
undertaken by the agency. Its research activities 
in the field of human sciences are guided by two 
principles—* the inter-disciplinary approach and 
the joint employer-worker approach.” 

The second part of the report is most inter- 
esting to the individual in industry who wants 
to know what social research is all about, and 
what use it is likely to be for him. This part 
contains accounts of what is being done in 
various countries. In some cases not very much 
more than occasional meetings for the exchange 
of information were arranged. This happened, 
for example, in Belgium, where responsibility 
for drawing up research programmes has been 
placed in the hands of a joint committee con- 
sisting of representatives of employers’ associa- 
tions, trade unions, and university teachers. 

Arrangements have been made for the setting 
up of full-time research fellowships, to work with 
the various research centres. In France, con- 
siderable progress has been made in social 
research over the last few years. Studies have 
been carried out in industry, agriculture, com- 
merce, and administration. These are conducted 
either by research workers attached to the 
universities, or the Centre Nationale de la 
Recherche Scientifique, or by individual psy- 
chologists, industrial sociologists, and industrial 
experience. 
consultants, who wish to extend their professional 

Two kinds of research are being carried out. 
The first are purely descriptive studies aimed at 





in European 


industry 


assessing the existing problems, for example, the 
attitudes of steel workers to technological 
change. Secondly, research concerned with 
means of finding an answer to these problems 
and not simply describing them. Research in 
economics and psychology has so far centred 
round the “ working day,” or, in some cases, 
“working hours.” Today, the dominant idea 
in the study of social relationships is that of 
“ working life.” That is, the whole time devoted 
to work by an individual, throughout his life. 


Two studies on trade union action within the 
firm are being carried out in France. The first 
by M. Sellier, Professor in the Faculty of Law 
at Aix-en-Provence, was concerned with wages 
and labour relations. As would be expected, 
it revealed certain problems of what is called 
“communications.” In other words, a large 
number of people just did not know what was 
going on. Another study, in this case on 
behaviour, was carried out at the Grenoble 
works of the Etablissements Merlin et Gérin to 
find out the attitudes of various occupational 
groups towards management and trade unions. 


Other pieces of research carried out in France, 
described in the report, concerned the behaviour 
of the young industrial worker, the attitude of 
white-collar workers and minor civil servants to 
different situations. Another study was on the 
adaptation of agricultural workers to urban 
industry. This was carried out in the Bordeaux 
area and involved interviews with 100 workers 
who had recently left the land. From the 
examples given in the report it is clear that a 
great deal of attention, although somewhat 
scattered, is being given to sociological research 
in industry in France. 


SPONSORS 


In Italy, a great deal of work is going on in 
this field. For the most part, the research 
workers are not attached to the universities, 
but to centres, such as that in Genoa which is 
supported by the City Council, and another in 
Bologna. The interest taken in sociological 
research by big industrial firms in Italy has 
increased considerably in the last few years. To 
mention just a few, Montecatini, Olivetti, Fiat, 
Pirelli, and others, all have a considerable 
interest in research of this kind. In addition, 
the big state-owned concerns, IRI and ENI, are 
both sponsoring research among their workers. 
Not everyone, however, is wholeheartedly 
enthusiastic about it. To quote the report 
“* Opinions are fairly well divided between those 
who think such enquiries are useful and those 
who think they are not.” And in another firm, 
sociological research was objected to on the 
grounds that “this would put ideas * into their 
minds.’ ” 

For the United Kingdom, a report by F. E. 
Emery, of the Tavistock Institute of Human 
Relations, gave an account of work carried out 
by the National Institute of Industrial Psychol- 
ogy and two research teams of the Medical Re- 
search Council’s Industrial Health Research Board 
and the Industrial Psychology Research Groups 
at Cambridge before the Second World War. 
Since 1946, the character of industrial psychology 
in Britain has been largely moulded by activities 
of the war period. The organisation of research 
now ranges from work carried out by university 
staffs in their spare time to special research 
appointments within the university departments, 
post-graduate research units, Medical Research 
Council units attached to a university, and fully 
independent research bodies, such as the NIIP 
and the Tavistock Institute. On the whole, it 
is true to say that social research in Britain has 
progressed very considerably since the war, and 
that the main problems for the future may lie 
in coordination of the work carried on rather 
than in any lack of awareness of its value among 
industrial leaders. 
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| participating in the Leipzig Trade Fair. 
Specified tonnages are to be supplied 
under an agreement covering several 
' years. 





hea Tour of 
a | Scandinavia 
£24 Million Hy dro- | A three week tour demonstrating their 


Electric Contract | Flowmaster vertical centrifugal pump 
has been undertaken by J. H. Carru- 
IDROELECTRICA  ESPANOLA _has | rHers anp Company, the East Kilbride, 
ordered hydro-electric generating | Glasgow, pump and crane manufac- 
plant worth £24 million from ENGLIsH | turers. 
ELECTRIC. _ After touring Norway, Sweden, Fin- 
To be installed 120 miles south west | land and Denmark, the pump, which is 
of Madrid, the plant was tendered for | already finding a substantial market in 
with some keenness by English Electric’s | British shipyards, will be shown some 
European rivals. — ; | time later for a fortnight in Holland and 
The power stations will be the first | Belgium. 
to be built on the Spanish part of the | The travelling team will take along a 
River Tagus. The equipment is to go | diesel driven generator and the demon- 
into two stations, which will have a | stration pump and piping, making the 
combined output of 400,000kW. =| whole operation independent of local 
The delivery of the equipment begins | supplies. 
next year. Three 108,000 h.p. turbines 
and three 83,333 kVA alternators are| qe ; . 
being built for one station and four | Six into Seven Moulding 
36,000 kVA alternators for the other.| Machinery Agreement 
This part of the contract will be carried | 


out at the Netherton Works, Liverpool. Agreements by United Kingdom firms 
Associated 230 kV and 138 kV airblast | giving them a foothold in the European 
switchgear for distribution will be made |COmmon Market and moves by 

American firms to do the same or 


tt lish Electric works at Stafford, | . “ 
ee owen | Safeguard their future in the British led 


| European Free Trade Area are common 
| enough. 
Details are now available of a move in 


Key US Waterworks Order 
for Scots Pioneers 


An important $500,000 (£179,000) order | firms LEONH HERBERT and PAuL 


| ment. 
being subsidised we may have to be sub- | follow. This they believe could lead to 


| sidised to survive.” 


| dom were 50 per cent greater in the 


| a less common direction. The German | 


for the Denver, Colorado, Boarp oF | 
WATERWORKS COMMISSIONERS, has been 


TROESTER have concluded an agreement 
with the Peterborough firm BAKER 
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But “the way the railways are | United States Chandler Act would 


|a form of reorganisation that would 
eliminate stockholders’ rights and pos- 
| sibly put the 8,000 employees out of 
work. 


‘Birmingham Engineering 
| first quarter of this year than in the | Centre at Poznan 
first three months of 1959. Tractor | The ENGiNEERING CENTRE, the perman- 
| exports January to March this year | ent engineering exhibition at Birming- 


Lively Rise in 
| British Tractor Exports 
| Tractor exports from the United King- 


| were 38,579. | ham, is taking part in the Poznan Inter- 
| Their value rose from £20°4 million | national Trade Fair and is handling all 
| to £30°2 million. | engineering enquiries at the Govern- 


| Figures released by the AGRICUL- | ment stand in the British pavilion. 
| TURAL ENGINEERS ASSOCIATION sShoW| The centre points out that company 
_ that American farmers are now buying | jiterature printed in Polish will obtain 


| three times as many British made ‘the greatest return, although German 


tractors. In this year’s first quarter | j, also widely spoken and a number of 
| they bought 4,571—against 1,496 a year | people are familiar with English. 
| ago. | The British pavilion at Poznan has 


| This still does not make them our best | representative support from home com- 
customer, Australia bought 4,830 trac- | nanies and there are hopes that it may 
| tors in the same three months, com-| hejp to reverse the recent falling off in 
| pared with 2,526 in last year’s first | Anglo-Polish trade. 


quarter. 


Nuffield at Valencia 
| ‘Samples Fair 


| Further support for the use of aircraft | Odd indeed are the importing arrange- 
| for business travel in and from the | ments into Spain. The importer who 
| United Kingdom comes from the Royal | would like to sell his cars in Spain does 
| Aero Club who are running a Business | not simply apply for an import licence 
'and Touring Aircraft competition at | and then worry about the service set-up. 
| Shoreham Airport, 20-21 May. The would-be car importer into Spain 
The GeNerat Evectric Company, | must submit a full list of his vehicles 
| which for four years has given the | and a Government department will then 
| Osram Cup to a class event in the | decide which models, and how many, 


| National Air Races, is this year giving | shall be allowed in. 


Executive Class 
Air Cup 


The NUFFIELD ORGANISATION, having 


received by the Kilmarnock, Scotland, | Perkins which allows it to manufacture | 








firm of GLENFIELD AND KENNEDY. 

The order is for a major installation 
of Micro-straining units of ten ft dia- 
meter by ten ft wide, for the initial stage 
of a proposed 100 million gallons a day 
plant. 

The Micro-straining process, pion- 
eered by Glenfield and Kennedy, is 
established in the United Kingdom 
where it was a valuable step forward in 
solving filtration problems at low cost. 

The Denver contract, with another 
recent order placed through the com- 
pany’s agents in Eastern Canada, 
McCa Lt & Company, is strong evidence 
of the acceptance of micro-straining in 
North America. 

With a flow of 90 million gallons a 
day, the Ashford Common Works, of 
the London METROPOLITAN WATER 
Boarb, has, at present, the largest 
Micro-straining plant in the world. It 
has 24 ten ft diameter by ten ft wide 
machines. 

Installations of up to three times this 
size are being considered in the United 
States. Some months ago the first 
Micro-strainers were sent off for use in 
Japan. It is against these export 
potentials that the most recent order 
assumes value beyond its half million 
dollars. 


Steel Strip Contract 
with East Germany 


New Hardening and Tempering lines 
coming into use at the works of FirTH 
CLEVELAND STEEL Strip Limited, will 
enable the company to meet a new con- 
tract to supply strip to Eastern Germany 


without delaying supplies to home | 


customers. 

The company, a member of the Firth 
Cleveland Group, reached agreement 
on the contract with the steel purchasing 
organisation of Eastern Germany after 


| and sell their complete range of rubber 
processing and moulding machinery. 
Leonh Herbert, of Frankfurt, special- | 
ise in tyre building and curing mach- 
| inery. They are the only designers 
| outside the United States of bladder- 
| type tyre curing processes for new and 
| retread work. 
| Paul Troester, of Hanover, supply 
| standard rubber processing equipment— 


including mills, calenders and extruders. 

The new agreement will allow Baker 
Perkins, who have for many years 
| provided mixing and materials handling 
| equipment to the rubber industry, to 
supply a complete processing line 
throughout Britain and the Common- 
wealth. 


The Fate of 
Coastal Shipping 


The reduction of the coastal shipping 
fleet from 600 vessels to 500 over the 
past three years lends point to the 
reminder from Sir Donald Anderson, 
the chairman of P & O, that Great 
Britain needs road, rail and coastal 
shipping but that if it is to have all three 
it must enable each to do what it can 
best. 








Sir Donald observed that the rail- 
ways, by lowering charges where they 
were competing with coastal shipping, 
could run coastal shipping out of busi- 








ness without much increasing their own 
losses. 

“ Yet strategically we all know that 
small ships would be of vital importance 
in any future war,” said the P & O 
chairman. He was addressing the 
Institute of Transport. 

On the same theme, Mr. Desmond 
Pelly, chairman of the coastal shipping 
section of the CHAMBER OF SHIPPING, 








has recently said that coastal shipping 
has not asked for help from the Govern- 


the award to the overall winner of the 
competition at Shoreham. 

GEC, the leading supplier of aircraft 
galley equipment and an important 
figure in airport lighting, is also giving 
£525 of the total £925 prize money. 

Three classes of entry have been 
laid down. They are: 

2 : page es 
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but not above 12,500 Ib all-up weight. 

Multi-engined business and touring aircraft 

not over 12,500 Ib. } 
Efficiency will be judged on perfor- 
mance over a 400 mile course, starting 
and ending at Shoreham with turning 
points in Kent, Northants and Bristol. 
This will take into account not only air 
speed and fuel consumption, but also 
seating and baggage capacity. 

On the second day there will be tests 
of shortness of take-off and landing, 
engine starting, ground manoeuvra- 
bility and comfort and equipment. 


Shareholders’ Plan 
for US Airline 


CapiTAL AirRLINES shareholders’ asso- 
ciation, which is mostly mad2 up of | 
company employees, has put forward a 
plan for saving the company from 
foreclosure proceedings. The legal 
action has been taken by VICKERs- 
ARMSTRONGS who are still owed almost 
£12,500,000 on the 56 Capital Airlines’ 
Viscounts. | 

The shareholders’ association want 
Vickers to hold its hand long enough 
for them to elect new directors. They | 
claim that the airline has loyal and | 
intelligent employees and that they have 
a workable plan for increasing the 
amount of use the public makes of the 
airline’s services. 

What the employees are afraid of is 
that if their last minute action is | 
unsuccessful a trustee order under the ' 








overcome these pecularities, have some 
3,000 cars registered in Spain and take 
advantage of the violent nature of the 
terrain to do quite a mileage of motor 
testing on the roads there. 

At the Valencia Fair this month 
TrEMOR-OsNUR, the Nuffield distributor 
in Madrid, is showing three Nuffield 
vehicles. They are the Morris Oxford, 
which has a following in Spain, the 
4-door Morris Minor and a J2 Morris 
Minibus. 

At the Barcelona Fair, next month, 
Fiot Roca, the local Nuffield distri- 
butor, will be showing a number of 
Morris cars and a Nuffield Universal 
DM4 tractor. 


The 20 Year Rise in 
Unit Labour Costs 


Perry T. Egbert, chairman of the 
United States ALco Propucrs Com- 
pany, has declared that the predicted 
improvement in the demand for capital 
goods in North America “ has not yet 
begun to materialise.” 

Many sectors of the economy had 

recovered from the steel strike and the 
1958 recession but it looked as if the 
upswing in demand for capital goods 
was not going to begin until later this 
year. 
Going into detail on a number of 
“problem areas,” Mr. Egbert said 
that management was faced with a 
never ending demand from labour for 
a growing share of the dollar profit. 
Unit labour costs had been rising 
steadily for 20 years and in fact keeping 
ahead of increasing productivity. 

Of foreign competition, the ALCo 
chairman repeated the well known 
opinion that American industry was 
pricing itself out of foreign markets. 
Its home market was becoming a target 
for the overseas manufacturers. 
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The Optimum Size for Ocean Liners 


Comparative Sizes of Empress of Canada, France and Queen Elizabeth 


Launching of two more liners 
last week once again poses 
the question: how big should 
a liner be? The Chandos Com- 
mittee, in preparing their re- 
ort on replacement of the 
*Queens,” have given much 
thought to this problem. 


Y CO;NCIDENCE two new transatlantic liners 
were launched last week, almost on the 
same day. The Empress of Canada was 
launched at Walker-on-Tyne, near Newcastle, 
on 10 May, by Mrs. John Diefenbaker, wife of 
the Canadian Prime Minister, and the France 
was launched on the following day at St. Nazaire 
by Mme de Gaulle, wife of the French President. 
The 27,300 ton Empress of Canada is being built 
by Vickers-Armstrongs (Shipbuilders) Limited 
for the Canadian Pacific Line. She will be used 
mainly on the company’s passenger and freight 
service between Great Britain and Canada, but 
will also be used for tropical cruises during the 
winter months. The 65,000 ton France is being 
built by the Chantiers de I’Atlantique (Penhoét- 
Loire) for the French Line, Compagnie Générale 
Transatlantique Limited. She is destined for 
the Le Havre to New York via Southampton 
passenger service, and will be capable of making 
the Atlantic crossing in five days. Both vessels 
will carry first and tourist class passengers and 
have certain features in common, although they 
differ notably in one important respect, that of 
size. 
The accompanying table compares the princi- 











Empress of Canada France } Queen Elizabeth 

Yearentering service .. .. eit 1961 1962 1940 
Approximate net tonnage st 14,200 55,000 41,700 
Approximate gross tonnage aa sa 27,300 65,000 83,700 
Length overall .. =n : } 650 ft 1,035 ft 1,031 ft 
Breadth aS sate \ 86 ft 110 ft 118 ft 
Draught 29 ft 34 ft 6 in 39 ft 
Shaft horsepower... 27,000 160,000 160,000 
Service speed 21 knots 31 knots 28} knots 
Engines .. D.r. geared turbines S.r. geared turbines S.r. geared turbines 
Passengers: 

First class... 300 500 820 

Tourist class. 1,150 1,500 1,470 

Total .. EF i se ‘ atPpeats 1,450 : 33 2,000 HSGt & 2,290 a 











pal features of these two new vessels, and the 
Cunard Line’s Queen Elizabeth has also been 
included so that direct comparison can be made 
with a transatlantic liner of prewar design. Some 
apparent anomalies are evident, for instance, 
though the France and the Queen Elizabeth are 
very similar in size, the former’s tonnage and 
draught are much less, making possible a higher 
service speed but with an identical shaft horse- 
power rating. A considerable saving in weight 
has been achieved in the France, both by the 
extensive use of aluminium in the super structure, 
and also by the virtual elimination of hull 





rivets in favour of welding. This latter feature 
also helps to minimise the tractive resistance. 

If the number of tons gross per passenger is 
taken as a measure of the luxurious roominess 
on board, then the France and the Queen 
Elizabeth are almost equal on this score. This 
may appear surprising in view of the present-day 
trend towards economy of space, and in particu- 
lar because the Queen Elizabeth is a three-class 
ship, an arrangement which is itself wasteful of 
space. It must be realised, however, that the 
France, apart from being a revenue-earning 
ocean carrier, will also be a prestige ship similar 
to our own Queens. As a result her construction 
is being aided to the extent of about 20 per cent 
of the £27,000,000 she is costing to build, by the 
French Government. 

In the Empress of Canada on the other hand, 
full advantage has been taken of the current 
trends, by designing her as a dual-purpose ship. 
While she is intended primarily for the North 
Atlantic run, she will also be suitable for tropical 
cruises in the winter months when the Atlantic 
trade is at its slackest, and for which a larger 
vessel would be impracticable and uneconomical. 
Minor changes in her internal layout are all that 
will be required to convert her from the trans- 
atlantic run to cruising service, or vice versa. 
No doubt this factor has also been taken into 
account in designing her propelling machinery, 
since high speed is not required for cruising. 
Here then is a strong pointer towards the trend in 
liner designs of the future. 

One of the accusations sometimes levelled at 
our own Queens is that they only carry their 
full complement of passengers during the summer 
months, and that during the winter they do not 
carry a sufficiently full payload. If each Queen 
were replaced by two smaller ships of the same 
combined passenger complement, it is argued, 
one could be laid up each winter and the idle 
time used to effect overhauls and repairs. 

Rather surprisingly, therefore, when the 
French Line were faced with the choice of a new 
vessel or vessels for transatlantic service, they 
decided on one giant liner, the France, instead of 
two smaller ones of about 35,000 tons each. It 
was estimated that although the cost of building 
one large liner was much the same as for two of 
medium size, the receipts earned by the one 
would be about one third more than the total 
produced by the other two. The France will be 
able to make 23 double trips to New York and 


The France on the slipway at St. Nazaire, being 
prepared for launching. The two specially- 
designed funnels will not be fitted until the last 
few months before entering service early in 1962. 
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Artist’s impressions of the new liners in service, 65,000 ton France (left), 27,300 ton Empress of Canada (right). 


back each year, carrying 92,000 passengers in 
that time. This figure exceeds the combined 
total offered by the Ile de France and Liberté 
which are at present operating this service. 

The ill-fated Normandie, which put up such 
spectacular performances on the transatlantic 
route in the immediate pre-war years, was almost 
identical, in size to the France, but with engines 
developing the same horsepower the Normandie 
was two knots slower and consumed 40 per cent 
more fuel, which shows the advance made in the 
design of steam turbine-driven machinery for 
ships during the intervening 22 years. 

Despite the considerable difference in size 
between the two new liners, the France and 
Empress of Canada, they have several significant 
design features in common. The extensive use 
of welding in place of rivetting in hull construc- 
tion contributes to both lightness and speed, 
although in the Empress of Canada rivets are 
used between the frame members and the shell. 
The bulbous lower portion of the bow is another 
common feature, this is intended to reduce 
pitching in a heavy sea and will be an important 
contribution to passenger comfort. Stabilisers 
are of course also fitting as standard liner equip- 
ment, but the France has two pairs designed to 
reduce rolling to a maximum of 2° either side 
of the vertical. 

Like the Queen Elizabeth, both the France 
and Empress of Canada are driven by geared 
steam turbines, only using higher steam condi- 
tions. The France has eight boilers providing 
steam at a pressure of 65 kilos (928 Ib per sq. in) 
and a superheated temperature of 896° F. Con- 
sideration has been given to the possible eventual 
substitution of a nuclear reactor in place of the 
boilers. 

The Empress of Canada has three Foster 
Wheeler boilers, two controlled superheat and 
one reheat type, supplying steam at a pressure 
of 650 1b per sq. in and temperature of 850° F 
at the superheater outlet. The two sets of double 
reduction geared turbines are of Pametrada 
design working on a reheat cycle. 

The standard of accommodation in both the 
new liners will be of a very high order indeed. 
Both differ from the Queen Elizabeth in that only 
two passenger classes exist instead of three, in 
accordance with present-day practice. In the 
Empress of Canada full advantage of this has 
been taken to facilitate changeover between 
transatlantic and cruise duties. When cruising 
the two classes will be combined into one, and 
the total passenger complement will be reduced 
from 1,450 to 750. The Empress of Canada 


The Empress of Canada moving down the slip- 

way during her launching by Mrs. Diefenbaker 

at Walker-on-Tyne on 10 May. The welded 
and rivetted construction of the hull is visible. 


also possesses adequate cargo space in accord- 
ance with the freight traffic requirements of her 
normal duties on the North Atlantic run. 

One of the principal effects on her . design 
imposed by her dual role is the provision of 
generous open deck space for the use of passen- 
gers when cruising in tropical waters. 

The France is being fitted out in a manner 
worthy of her name. In addition to the fitting 
of stabilisers and a bulbous bow, her length will 
contribute to her stability at sea since she will 
always ride over the crests of three waves. In 
building her upperworks very extensive use has 
been made of aluminium, this not only assists 
materially in keeping down her weight, but also 
increases her stability. Internally the ship has 


been designed so as to divide the layout of first 
and tourist class accommodation on a horizontal 
basis instead of the more usual practice of 
separating them vertically. By this means pas- 
sengers of either class will gain the impression of 
being on board a one-class ship. 

The Empress of Canada, destined to be the 
flagship of the Canadian Pacific fleet, is due to 
make her maiden voyage to Montreal in April 
next year. 

The France, which will be the longest ship 
in the world and the newest luxury liner, is 
due to make her maiden voyage to Southampton 
and New York early in 1962. The question 
remains, will she be the last really large 
transatlantic liner to be built? 
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Compression Ratio Varied While Running 


The performance of a petrol 
engine could be optimised by 
suitably varying the compres- 
sion ratio during operation. 
A practical method of doing 
this has been developed by the 
British internal Combustion 
Engine Research Association. 


compression and expansion ratios of a piston 
engine are usually equal and are given by the 
full volume of the cylinder divided by the volume 
to which the contents are compressed at the end 
of the compression stroke. The compression 
ratio has normally a fixed value in any given 
engine whether petrol or diesel and in the design 
of an engine is one of the most important choices 
to be made as it conditions the charge for com- 
bustion and its equal and opposite ratio largely 
determines the efficiency of the engine. 

In the petrol engine the ratio is made as high 
as is possible without causing detonation when 
the throttle is open. It should be noted that at 
part throttle openings much higher compression 
ratios could be used in the petrol engine with a 
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Fig. 1 Cross-section of new piston developed by 
Bicera. 











corresponding improvement in efficiency. The 
real requirement of the petrol engine is thus for a 
variable compression ratio, and it is only for 
want of a satisfactory and cheap means of 
varying the ratio that a fixed ratio is used. 

In the naturally aspirated (i.e. unsupercharged) 
diesel engine, the fixed ratio chosen is usually 
a compromise between a high value which gives 
the best cold starting and the somewhat lower 
value which gives the most satisfactory conditions 
for long engine life at high load and low first cost. 
In the pressure-charged (i.e. supercharged) 
engine, a lower value of compression ratio is 
chosen with some loss of cold-starting ability and 
part load performance, in order that the maxi- 
mum cylinder pressure reached at high outputs 
shall not impose excessive loads on the structure 
and moving components of the engine. Unlike 
the petrol engine in which detonation severely 
limits the possibility of pressure-charging, the 
diese! engine has a remarkable basic ability to 
consume increased quantities of fuel and air and 
develop correspondingly greater power, but 
because of certain secondary problems this is not 
easily accomplished. If these secondary pro- 
blems are overcome three times the power of the 
naturally aspirated engine can be produced. As 
engines are developed towards high-power con- 





ditions, the use of a compromise compression 
ratio becomes increasingly unsatisfactory. 

Even when the ratio is reduced to the bare 
minimum necessary to obtain cold starting and 
satisfactory running at light loads, the cylinder 
pressures reach such high values at the maximum 
load, that the engine structure and running com- 
ponents must be made extremely strong. In 
spite of the resultant added weight and cost the 
factors of safety at which the bearing surfaces in 
such an engine operate, must be less than if these 
very high pressures could be avoided. 

The Bicera variable-ratio piston was developed 
as an aid to high pressure turbocharging and a 
characteristic of turbocharging is that the charge 
increases with increasing load. This is advan- 
tageous in that the air supply tends to keep pace 
with the demand but together with an increase in 
fuel it results in a rapid rise in maximum cylinder 
pressure as the load is raised. If the compression 
ratio is to be fixed, it must be fixed at a value high 
enough for reliable starting, smooth idling and 
reasonably economical low-load running, and 
this ultimately limits the charge pressure that 
can be safely used for full load, and therefore 
the full load itself. 

By automatically adjusting the compression 
ratio in accordance with the load, the Bicera 
variable-ratio piston greatly extends the load 
range of an engine of given strength without 
sacrificing good starting, idling, and low load 
running. This piston is therefore a contribution 
towards solving the problem of high mechnical 
loading in highly pressure charged engines. The 
piston’s function is to automatically limit the 
maximum cylinder pressure to any value which 
may be selected as a basis of engine design having 
regard to all influencing factors. 

The piston, of which a cross-section is shown 
in Fig. 1, consists of two main components, the 
piston (outer member) and the gudgeon-pin 
carrier (inner member) with limited relative 
movement between them. This relative move- 
ment, whereby the value of compression ratio is 
adjusted, is produced by the action of the 
maximum pressure of the gases upon the 
lubricating oil in an upper oil chamber, and an 
annular lower oil chamber. The movements of 
oil are effected in the following manner. Oil 
from the passage in the connecting rod is fed 
under pressure to two non-return valves mounted 
on a bore and then via flow passages to the upper 
or lower chamber, as one or the other increases 
in volume. 

This arrangement ensures that both chambers 
are at ail times full of oil. The upper 
chamber is provided with one or more spring 
loaded relief valves through which oil is dis- 
charged to the engine sump, when the pressure 
in the upper chamber, due to the pressure of the 
combustion gases momentarily exceeds a selected 
pressure. A certain leakage of oil from the 
lower chamber is permitted via a fixed discharge 
orifice. 

The action of the Bicera variable-ratio piston 
is as follows :— 

During the latter part of each exhaust stroke 
and the first part of each induction stroke, the 
inertia force of the outer member makes it over- 
shoot slightly so compressing the oil in the lower 
chamber and forcing some oil out of the discharge 
orifice. A small upward relative movement of 
the outer part therefore occurs, which of course 
is dependent on the size of the orifice chosen and 
in the case of a 8-5 in diameter piston amounts 
to 0:06 in. When the load on an engine fitted 
with such a piston is reduced, so that the maxi- 
mum cylinder pressure has temporarily fallen 
below the selected value at which it is required 
to be held constant, the small upward movement 
occurs on each cycle raising the compression 
ratio until the maximum cylinder pressure reaches 
a value which is just sufficient to cause the spring 
loaded discharge valve serving the upper oil 
chambers to open and discharge oil, so that a 





small downward relative movement of the outer 
part occurs. 

Thereafter, until a further change of load 
occurs, equal upward and downward movements 
of 0-004 in occur, so that the piston remains at 
a substantially fixed setting, giving the desired 
maximum cylinder pressure. If the load is next 
increased so that the maximum cylinder pressure 
tends to rise above the selected value, the dis- 
charge of oil from the upper oil chamber will 
suddenly increase so that there will be a rapid 
downward movement resulting in a lower ratio 
setting which maintains the desired limiting value 
of maximum cylinder pressure. In the lower 
load range where the maximum cylinder pressure 
is less than the limiting value selected, the piston 
remains in its maximum ratio position. 

The performance comparison in Fig. 2 shows 
how the piston changes the compression ratio 
as engine load changes, and its consequent 
pressure and specific fuel consumption. The 
broken lines show the corresponding conditions 
in an engine having a fixed compression ratio. 
The fixed ratio must be a compromise between 
the conflicting requirements of starting and light 
load running on the one hand, and running at 
maximum load on the other. 

This usually means using the lowest ratio at 
which satisfactory starting can be achieved at low 
temperatures, but even then for a given output 
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Fig. 2 Performance comparison, showing how the 
Bicera piston changes the compression ratio as the 
engine load changes. 





the fixed ratio engine must be designed to with- 
stand much higher pressures at maximum load 
than the variable ratio engine. As the fuel 
consumption curves indicate, the loss of efficiency 
due to the use of lower ratios at the higher loads 
would be offset by the improved efficiency due to 
the provision of higher ratios at part loads. 

The piston itself is more reliable than a con- 
ventional piston operating at high outputs, not 
only because it carries smaller gas pressures, but 
because the outer portion which bears against 
the cylinder walls is a plain cylindrical part, free 
of the distortion which the gudgeon pin bosses 
of a normal piston produce, and because the 
gudgeon pin and its associated bearings are 
arranged in a part which is free of thermal 
distortion being insulated by the oil in the upper 
chamber, it operates at a relatively low tempera- 
ture. 

Pistons of the design shown in Fig. 1 have been 
used in a pressure-charged three cylinder engine 
with 8-5 in bore of long-established design. They 
enabled an output three times that of the engine 
in its original aspirated condition to be obtained 
without over-stressing. The performance of a 
petrol engine could be optimised by suitably 
varying the compression ration during operation. 
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Vibrations on 
VTOL Aircraft 


As aircraft design requirements become more 
stringent, it is desirable to ensure that no exces- 
sive vibration occurs which would cause struc- 
tural deterioration and effect the performance of 
electronic equipment. The SC! VTOL (vertical 
take-off and landing) aircraft, having four power- 
ful jet engines mounted in the fuselage centre, is 
an obvious example of an aircraft requiring some 
sort of vibration analysis. 

To measure and record the vibration levels 
throughout the SCI, Midas magnetic data 





A measuring instrument data analysis 
system (Midas) being installed on 
the SCI vertical take-off aircraft. 


recording equipment, manufactured by Royston 
Instruments Limited, Byfleet, Surrey, has been 
installed. The equipment consists of a power 
unit mounted in the forward lower equipment 
bay and a recorder and selection switch mounted 
in the aft lower equipment bay. There are 
approximately 30 vibration pick-up points on 
the aircraft, six points being recorded simultane- 
ously. There is also a speech channel enabling 
the test conditions to be recorded at the same 
time. A six-way switch is incorporated to give 
five ten-second runs and a ten second blank per 
minute. 

The information is recorded on tapes which 
can be analysed on Midas play-back equipment 
either at the Royal Aircraft Establishment or at 
Royston Instruments Limited. The analysis will 
give a frequency/amplitude plot up to 500 cycles 
per second. Should any excessive vibration be 
noticed, it can be closely investigated and the 
cause remedied. The equipment has _ been 
installed in the aircraft at Bedford, and vibration 
testing during transition flights is now being 
undertaken. 


Hot Cracking in Steels 


High strength steels play an important part in 
the performance of modern aircraft and missiles. 
The development of welding methods that will 
provide joints with strengths equal to those of 
the alloys themselves is of prime importance if 
these steels are to do the job required of them, 
A report issued by the Battelle Memorial 
Institute, Ohio, USA, states that the use of ultra- 
high strength steels has been hampered by several 
welding problems, the most serious of which is 
hot cracking. Hot cracking occurs as the weld 
deposit cools, at a point just below the solidifica- 
tion temperature. In a recent study, workers at 
Battelle investigated hot cracking of SAE (Society 
of Automotive Engineers) 4,340 weld metals. 
They studied the hot cracking tendencies of the 
steels with a freezing-cycle hot-tension machine 
which duplicates the welding thermal cycle. 
The research showed that a combination of high 
sulphur and phosphorus contents, though within 
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the specification limits for the steels, greatly 
reduced their freezing-cycle hot tensile strength 
and ductility. 

The correlation of a large number of results 
showed that sulphur and phosphorus cause 
appreciable hot cracking if either exceeds about 
0-017 per cent in weight. This holds true even 
when the other element is present in amounts 
below 0-010 per cent. A combined total of the 
two elements exceeding 0-020 and 0-025 per cent 
in weight creates serious difficulties. Thus a 
limit of about 0-010 per cent of each element is 
desirable. 


Radar Fire Control 


An announcement that they are actively engaged 
in the development of another radar fire control 
system has been made recently by Ferranti 
Limited. To be known as Airpass II, the new 
system will have many features of Airpass I, 
which was successfully demonstrated at Farn- 
borough last September. 

Airpass II is to be suitable for use in single 
seat, or two seat aircraft and is being designed 
by Ferranti as a private venture to meet the 
requirements of many foreign governments for 
a dual-purpose fire control system. Its principle 
objective is to meet attacks made with conven- 
tional weapons, and it will provide the following 
facilities: (1) air-to-air radar search and auto- 
matic target tracking; (2) computer controlled 
approach for blind or visual attacks with a 
variety of air-to-air weapons; (3) radar assisted 
attacks against surface targets with a variety of 
weapons. 

In addition, because the approach to surface 
targets must often be made at low level, the radar 
can be used as a navigation and low flying aid. 


Investigating the Eye’s 
Memory Capacity 


Recent experiments have shown that the human 
eye can retain a surprising amount of information 
for a short time; much more than would be 
inferred from asking a person to “ read back ”’ 
information that he has just seen in a brief flash. 
Furthermore, information stored in this tem- 
porary memory can either be allowed to fade 
gradually or it can be erased selectively by suc- 
ceeding stimuli. Erasure takes place before 
the viewer is actually aware of what he has seen, 
according to a technical paper recently read 
before the American Optical Society, by Dr. E. 
Averbach and Mr. A. Coriell, both of whom 
work at the Bell Telephone Laboratories in 
New York. 

In their experiments, the investigators flashed 
an array of letters on a screen, followed a short 
time Jater by a marker which pointed to one of the 
positions previously occupied by a letter. _Initi- 
ally, two horizontal rows of eight letters each 
were flashed for one twentieth of a second. The 
screen then remained blank for a variable 
period, up to one half-second, after which a solid 
vertical bar appeared for another twentieth of a 
second above or beneath one of the letter 
positions. When the bar followed the letters 
immediately the viewer was able to identify the 
letter correctly in 60 to 70 per cent of the trials. 
This ability decreased gradually with increasing 
time lag to about 20 to 25 per cent when the 
— was presented one quarter of a second 
ater. 

In the second set of experiments, 16 letters 
were again exposed to the viewing subject for a 
twentieth of a second. After this exposure, and 
a variable-length blank interlude, a circular 
marker was flashed at one of the letter locations. 
This circle was large enough so that if it were 
exposed simultaneously with the letter, the letter 
would be completely inside it. In contrast to 
the experiments where bar markers were used, 
the ability of the subject to identify the marked 
letter dropped abruptly in one tenth of a second 
to about 10 to 20 per cent. The circle apparently 
erased the letter from the viewers visual memory. 
It is particularly interesting to note that the 
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erasure occurred even when the letters were 
exposed in one eye and the subsequent circle in 
another. 

Dr. Averbach and Mr. Coriell are of the 
opinion that these experiments indicate the 
presence of a short-term visual memory which is 
capable of very fast ‘“ read-in,” but which 
“reads-out’”’ information to the more per- 
manent memory relatively slowly. This storage 
apparently includes a mechanism by which new 
information tends to erase the old. The tem- 
porary storage time is of the order of a quarter 
of a second, and the minimum storage capacity 
determined experimentally has so far ranged 
between 35 and 54 bits, depending on the subject 
tested. 

While the results reported represent very early 
experimental work, the Bell Laboratories visual 
research scientists hope that additional investiga- 
tions along these lines will shed light on how the 
nervous system stores and scans information, as 
well as on the manner in which such information 
is transferred and processed. 


The Temperature 
of Outer Space 


News of further research into the conditions pre- 
vailing in outer space has recently come from 
the Observatory of the University of Bonn, 
Western Germany, where they are soon to begin 
an intensive investigation into the temperature 
conditions of interstellar gas. 

To this end special low-noise amplifying equip- 
ment, employing travelling-wave tubes, has been 
manufactured for the University by Marconi’s 
Wireless Telegraph Company Limited, Chelms- 
ford. This equipment consists of a dual channel 
amplifying system incorporating two travelling- 
wave tubes in cascade in each channel. 

The radio telescope, a parabolic mirror of 
83 ft diameter mounted on a pyramidal tower 
about 60 ft high, scans the sky picking up the 





i 
Equipment has been specially manufac- 
tured in Great Britain for the Observ- 
atory at Bonn University, where 
inter-stellar gas temperatures are being 
studied by means of radio astronomy. 


cosmic continuum of radiation emanating from 
galactic and extra galactic radio sources. The 
signals in the neighbourhood of the hydrogen 
line frequency (1,420 Mc/s) are amplified by 
one pair of travelling-wave tubes, the other pair 
of tubes being used to amplify reference noise 
signals from a known resistor at a known tem- 
perature. 

The outputs from the two amplifying channels 
are detected, integrated and compared and the 
effective cosmic temperature determined; from 
these data, contour maps are prepar-d. So 
accurate has the system been in initial tests that a 
discrimination of 0-1°K has been achieved. 
The research programme at Bonn University is 
being carried out under the direction of Professor 
Becker, assisted by Herr Heinz G. Muller (seen 
in the illustration). The travelling-wave tubes 
were manufactured by the English Electric Valve 
Company, who are also at Chelmsford, Essex. 
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Impulse Testing with a Storage Tube 


By E. L. White, B.Sc., (Eng.), A.M.1.E.E. 
Electrical Research Association 


The functions of the normal 
oscilioscope have been con- 
siderably increased in recent 
times by the development of a 
display-storage cathode ray 
tube. A typical application is 
the impulse testing of elec- 
trical equipment. 


Ww™ the advent of the display-storage cathode- 

ray tube* * * * (d.s.t.), new techniques 
became available in the observation and measure- 
ment of transient phenomena. These have been 
successfully applied by the Electrical Research 
Association, Leatherhead, Surrey, in high- 
voltage impulse testing. 

As its name implies, the d.s.t. can store and 
also display information supplied to it, either as 
a picture or as an oscillogram. The brightness 
and duration of the display are largely indepen- 
dent of the time involved in storing the informa- 
tion. For example, an oscillogram lasting only 
a few microseconds can be observed in normal 
room lighting for 30 seconds or more. 


Another electron beam (viewing beam), con- 
sisting of a steady parallel stream of low-velocity 
electrons, floods the whole area of the storage 
surface. Normally the potential of the storage 
surface is such that viewing-beam electrons 
do not land on the dielectric and are able to 
penetrate the holes in the backing electrode 
only in the immediate vicinity of the more 
positive storage elements. The remaining elec- 
trons are repelled and land on the collector grid. 
Those which penetrate the backing electrode are 
accelerated by a high positive potential applied 
to the screen, and on striking the screen produce 
a display which can be described as an electron 
silhouette of the potential distribution on the 
storage surface, made visible by fluorescence. 

The stored information can be intentionally 
erased by momentarily causing viewing-beam 
electrons to land upon the whole storage surface 
and charge it to a uniform potential. Uninten- 
tional charging of the storage surface by positive 
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The conventional procedure in impulse testing 
is to trace oscillograms on a high-speed single- 
sweep oscillograph’ (h.s.o.). As the eye cannot 
retain an image of a single trace for more than 
a fraction of a second, visual inspection of the 
oscillograph screen does not normally give 
sufficient information and it is necessary to 
photograph the trace. Although the loss of 
time between recording an oscillogram and 
inspecting the record can be minimised by using 
fast processing techniques, it is nevertheless 
undesirable. 

The greatest advantage of the d.s.t. in impulse 
testing is that it can eliminate this loss of time, 
since an oscillogram can be displayed immedi- 
ately it is recorded. While it is displayed it 
can also be photographed if necessary. 


TUBE PRINCIPLES 


In order to appreciate fully the results obtained, 
some understanding of the principles of the d.s.t. 
is required. Fig. 1 shows how an electron beam 
(writing beam) is produced and deflected in the 
normal manner of an electrostatic oscillograph 
beam. However, before reaching the fluorescent 
screen the writing beam impinges on a mosaic 
of dielectric storage elements supported on a 
fine metallic mesh (backing electrode) situated 
near to and parallel to the screen. The surfaces 
of these elements are initially charged to a 
uniform potential but those along the track 
swept by the writing beam become more positive 
than the rest by secondary emission. The 
secondary electrons land on the still-more- 
positive collector grid. Under suitable condi- 
tions the resulting pattern of charges stored on 
the dielectric surface can be retained for a long 


time. 
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ions, most of which are produced by collision of 
viewing-beam electrons with residual gas mole- 
cules, eventually results in erasure and thereby 
limits the duration of the viewing operation. 


IMPULSE TESTING 


In its application to impulse testing the 
principal limitations of the d.s.t., in its present 
state of development, are lack of definition and 
rather low writing speed. Bearing in mind other 
sources of error in measuring high-voltage 
impulses the slightly poorer definition of an 
oscillogram displayed on a d.s.t. compared with 
that of a photographic record from an h.s.o. 
has a negligible effect on the overall accuracy of 
most measurements. Where maximum resolu- 
tion of fine detail is essential, as in supplementary 
records required for fault detection in impulse 
tests on transformers, the d.s.t. is not yet a 
substitute for the h.s.o. normally used but can 


usefully be operated as a monitor giving less 
detailed but immediate information while the 
tests are in progress. 

For oscillography, a maximum writing speed 
based on a minimum acceptable contrast in 
brightness between the display and the back- 
ground can be as much as 50 times greater than 
the nominal maximum which is defined in terms 
of a trace written from zero to maximum bright- 
ness. This applies only to d.s.t.’s designed to 
record and display half-tones. Even so, the 
highest writing speed which has given a useful 
display is at least an order of magnitude below 
that expected from a conventional high-speed 
sealed-off tube. However, it is more than is 
necessary for recording the wave front of a stan- 
dard 1/50 microsecond impulse. The oscillo- 
gram of Fig. 2 shows the contrast obtained at a 
writing speed of 500 mm per microsecond. 

_ This record, and the examples of high-voltage 
impulses shown in Figs. 3 and 4 were recorded 
with commercially-available d.s.t.’s incorporated 
in an instrument developed by the ERA. In 
Fig. 3 (6) the trace of the rapid downward 
sweep of voltage due to breakdown of the test 
specimen was clearly visible in the display 
and in the original photograph. This collapse 
of voltage was estimated to have a duration of 
the order of 0-1 microsecond. Owing partly to 
avoidable defects in the associated circuits, 
very-high-frequency disturbances originating 
from the impulse-generator spark gaps were 
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Fig. 3 High-voltage impulse records, using RCA 

tube type 6866. (a) Wave front of 250 kV impulse; 

timing oscillation 2-5 Mc/s. (b) Wave front of 

prospective 250kV impulse, chopped by break- 

down of a specimen of wood; timing oscillation 
2-5 Mes. 
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superimposed on the sweep and beam-modulating 
voltages, resulting in the partial disappearance of 
the first part of the impulse wave front; a 
common fault in this branch of oscillography. 
A contributory cause of these disturbances is 
probably lack of screening within the d.s.t.’s 
which differ constructionally from the h.s.o. 
in not having short side-connections to the 
deflectors and final anode. The d.s.t.’s used 
could be described as general-purpose tubes 
and it is believed that a significant improvement 
in results could be achieved with a tube designed 
with special attention to its high-frequency 
performance and its writing speed. In principle, 
although the accelerating voltage of the writing 
system is limited by secondary-emission consider- 
ations to a rather low value, the beam current 
could be increased in order to raise the writing 
speed. 

The examples shown demonstrate the ability 
of existing d.s.t.’s to give an immediate display, 
easily visible in normal room lighting, of most 
of the oscillograms normally recorded in an 
impulse-testing laboratory, with traces suffi- 
ciently fine for routine high-voltage impulse 
measurements. In this field of application, 
even small improvements in the high-speed 
performance of the d.s.t. could greatly increase 
its usefulness. 

Two other facilities of the d.s.t., both relevant 
to surge problems, should be mentioned in 
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conclusion. One is that successive impulses 
can be displayed simultaneously for comparison. 
The other is that the benefits of a repetitive display 
in making surge distribution tests with a recur- 
rent-surge oscillograph® can mostly be achieved 
with the d.s.t. in a simpler way using single- 
stroke techniques. 

The author wishes to thank the Director of 
the Electrical Research Association for per- 
mission to publish this paper. 


REFERENCES 

1 Hergenrother, R. C., and Gardner, B. C.: Proc. 
LR.E., p. 740, vol. 38, July, 1950. 

? Knoll, M., Rudnick, P., and Hook, H. O.: 
R.C.A. Rev., p. 492, December, 1953. 

® Knoll, M., Hook H. O., and Stone, R. P.: Proc. 
LR.E., p. 1496, vol. 42, October, 1954. 

* Smith, S. T., and Brown, H. E.: Proc. 1.R.E., 
p. 1167, vol. 41, September, 1953. 

5 E.R.A. report Ref. S/T70. 

* White, E. L., and Nethercot, W.: Proc. L.E.E., 


p. 269, Pt. II, vol. 96, April, 1949. 


Fig. 4 High-voltage impulse records, using English 

Electric tube type E702A. (a) Wave front of 

280 kV_ impulse. Timing oscillation I Me/s. 

(b) Wave tail of 280kV impulse. Timing 
oscillation 100 ke/s. 


Research and Development 














Compatible Colour 


A unique demonstration was presented at the 
Institution of Electrical Engineers recently when 
two Frenchmen, MM. R. Chaste and P. Cassagne 
described a new system of colour television trans- 
mission. Scenes originating in Paris were seen 
in full colour by a large audience in London, on 
screens that differed little from those of ordinary 
monochromatic television receivers. 

The new system is said to be compatible; that 
is to say that a single transmission will serve both 
colour and monochromatic receivers without 
impairing the presentation of either. This is an 
important feature since it would provide a means 


Television Demonstrated 


of introducing colour television to the nation on a 
gradual basis; meaning that viewers could con- 
tinue with their old sets without disturbance until, 
if ever, they wished to buy a colour receiver 
(which would be very much more expensive than 
an ordinary television receiver). 

The demonstration itself was described in an 
IEE statement to have been a triumph of engi- 
neering cooperation. Engineers of the French 
companies responsible for the development of 
the system, the French Posts and Telegraphs, 
the Radio Television Francaise, the GPO and 
the BBC all cooperated to set up a complicated 


radio link comprising sections of the existing 
Eurovision network, with additional microwave 
links of the type used by the BBC for outside 
broadcasts. 

As a precaution against the all-too-likely 
failure of one of the sections of this complicated 
radio link, a video recording was made before- 
hand and brought to London so that the demon- 
stration could be conducted without any pro- 
longed delays. However, it speaks highly of 
the engineering cooperation between the various 
organisations and the two countries that the 
recording was not used at all. 





Stereophonic Sound for Television 


There is reason to believe that stereophonic 
sound, properly presented to loudspeakers 
disposed symmetrically to the left and right of the 
screen, could considerably enhance the interest 
and realism of a television programme. This 
was pointed out by Mr. D. E. L. Shorter and 
Dr. G. J. Phillips in a monograph entitled “ A 
Summary of the Present Position of Stereophonic 
Broadcasting,” published by the British Broad- 
casting Corporation, London, at 5s. 

The authors go on to point out that a difficult 
situation may arise if the observer were thereby 
presented with directional information which 
conflicted with that provided by the picture and 
that, in the absence of any strong influence to 
the contrary, the eye is likely to take precedence 
over the ear in determining the point from which 
asound appears toemanate. Therefore, the more 
effective the stereophonic system the more 
important it would be to avoid at least the 
grosser incongruities between sound and vision. 

With the usual spacing of 5 to 10 ft between 
the left and right hand loudspeakers, the sound 
stage would be too wide for the size of picture 
provided by most domestic receivers. This 
disparity could be corrected by reducing the 
distance between the two loudspeakers, or by the 
roughly equivalent electrical device of intro- 


ducing some degree of cross mixing between the 
left and right hand channels; but much of the 
spacious effect that is an attractive feature of 
stereophony would then be lost. It might be 
possible, however, by a suitable combination of 
microphones (with the addition, if necessary, of 
artificial reverberation) to transmit the direct 
sound on a relatively narrow front while allowing 
the reverberant sound to extend over the maxi- 
mum width. 

In all but the simplest forms of presentation, 
the stereophonic reproduction accompanying 
a picture might well have to follow such cine- 
matic practices as panning across a scene and 
frequent switching from one viewpoint to 
another. In this case the resulting programme 
would be unacceptable for a sound broadcast; 
the sharing of a stereophonic programme signal 
with the sound service might therefore prevent 
full exploitation of the combined media. 

In concluding their report on stereophonic 
broadcasting in general, the authors state that 
the addition of a stereophonic service to an 
existing broadcasting system is clearly feasible 
as an engineering proposition, but poses a number 
of serious economic problems. To provide a 
compatible stereophonic reception would prob- 
ably require signal processing or coding equip- 


ment at studio centres or transmitters. Most of 
the compatible systems proposed would inevit- 
ably necessitate an increase in the number or in 
the power of transmitters; or a reduciion in the 
service area; or a reduction of the standards of 
reception. Other systems so far proposed 
involve some deterioration in the stereophonic 
effect instead. In addition, a radical change in 
the present system of programme distribution 
by line would be required. 

Whatever measures are to be adopted they must 
depend on the degree of public demand for the 
benefits of stereophony and the proportion of 
listeners who are prepared to equip themselves 
with the necessary receiving apparatus. For a 
realistic approach to the situation, it is necessary 
to consider what proportion of broadcast 
programmes would derive substantial benefit 
from stereophonic presentation, and to this end 
it will be necessary to gain experience with all 
types of programme. For cases in which stereo- 
phonic presentation is considered impracticable 
or pointless, it will be necessary to decide upen 
the best method of transmission. Some time 
must elapse before the picture becomes clear, 
but if a demand for a stereophonic service deve- 
lops it is likely to have an appreciable influence 
on the futue of sound broadcasting. 








Lock and Key 


Satie mee Soares 2 ows there Reve boon 
means of locking doors. From the simplest 
form of the bar dropped across into a catch or 
ples, down to the most 

modern lever or barrel lock with burglar alarm 
object has been the protection of 
each form of lock was produced 
a new method was devised to pick it, so the 
of the inventors went by the 


i 


According to the Encyclopedia Britannica the 
earliest actual lock of which the construction is 
known is an Egyptian one about 4,000 years old. 
It is curiously similar to the modern Yale lock 
in that, while it has a sliding bolt, the bolt is 
held in position by dropping pins lifted clear by 
the key, which however went in the long way 
of the bolt. But for very many years the more 
usual form has been the lever lock of which an 
is shown in the larger illustration. 

i lock was made by Chubbs for 
the Great Exhibition of 1851 and was intended to 
i all the security devices available at 
that time. It measures 12in by 9in by 3in 
and weighs 42 Ib (including the key). There are 
17 levers each of which must be lifted the correct 
height to free the bolt and each of which is 
“ false notched ”’ so that if lifted too high or not 


Hh 


| 





high enough it will catch on a stop and prevent 
the bolt from moving more than a little way. 
Each lever is also very closely “* gated ’’ to fine 
limits so that the key is an accurate fit and a small 
difference in size would preclude its use. 

Then there are also 3 detector mechanisms. 
If when the bolt is thrown (that is, in the locked 
wna any attempt is made to pick it, or if a 
alse key is used to try to open it, one of these 
mechanisms is brought into play, the safety lever 
latching home on the bolt and preventing any 
further attempt at moving it. With the detector 
in action even the true key cannot be turned to 
open the lock until it has first been turned to close 
the bolt and thereby freed the detector, so that 
the owner knows that some attempt has been 
made to pick it open. 

Further protection is provided by the barrel 
and curtain which covers the keyhole after the 
key has been inserted and turning begun. This is 
another antipicking device for it allows only 
one pick to be inserted at a time. 

Such a lock can only be operated from one 
side: to work it from both sides a symmetrical 
key would be needed, each half a mirror image 
of the other. With 17 levers this would make 
an almost impossibly large key—the present one 
as it is is some 8in long. But obviously the 
greater the number of levers the greater the 
number of combinations possible and the less 
chance of opening by a false key. So for 
ordinary occasions a compromise has to be 


Now after a very long innings of some 140 
years, the Chubb lever lock is to be replaced by a 
new design—the Security range. The conven- 
tional levers that have been the basis of most 
door locks for so long have been replaced by a 
series of movable detainers. It is claimed that 
these provide a far higher degree of security by 
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providing many more key combinations; they 
also make possible master key systems (as used 
in hotels and offices) which are far more secure. 
It is claimed that it is impossible to file a “junior” 
key to make it into one of “ senior’ rank. 

In these new locks the bolt throwing device 
has been designed to reduce wear on the key and 
also to ensure that the bolt is always fully 
thrown when the key is turned. The key barrel 
is a tube into which the key is inserted when 
placed in the lock. It is one of the anti-picking 
devices described in the earlier type of lock 
and in this case it acts as a key guide as well to 
prolong the life of the lock. There is a monitor 
action that ensures that the bolt is fully secure 
when the key is withdrawn in the locked position 
and which prevents withdrawal of the key if 
the bolt does not go “home”. This foils any 
packing of the socket. 

The lock and the locking plate are of the 
mortice type and are designed to be stronger 
than the normal type of wooden door in which 
the locks are likely to be fitted. This means 
that the wood will fail before the lock itself. 
The locking plate has a steel box which encloses 
the bolt and makes it impossible to reach the 
head with a jemmy. In addition the bolt also 
includes one of the firm’s patent safety devices 


On the left is the lock 
built for the Great 
Exhibition of 1851. It 
has 17 levers and 3 
detectors and weighs 
42 lb. The one on the 
right is a new design, 
using detainers instead 
of levers. 





in the form of two hardened steel rollers which 
extend the length of the bolt and are free to 
rotate. Thus if an attempt is made to saw 
through the bolt not only are the saw teeth 
damaged by the hardened steel but also the turn- 
4 rollers offer no purchase for the teeth to cut at 
all. 

Different combinations are obtained by chang- 
ing the detainers, and the total number possible 
approaches the astonomical. No fixed wards 
are used and the keys are simple in form, made in 
bronze and precision cut with nine steppings. 
For the master key systems a special section steel 
is used for the keys so those from the standard 
range cannot be used. It is a claim of the firm 
that it is impossible to open any lock in the 
Security range with a skeleton key and also that 
it is impossible to alter any one key to open a 
series of locks. As the bolt on external door 
locks is fixed “ dead ”’, it cannot be sprung back 
and on the locking latch type for inside doors 
there is an automatic device to foil attacks by 
mica strip. 

The locks are designed for easy production; 
cases are pressed steel and the bolt and follower 
are an iron sintered compact. The five detainers 
are hard rolled brass. The locking plate is 
pressed steel. 

_ But even the best of locks require some atten- 
tion and a device is now on the market for 
injecting a graphite lubricant. Called the Lok- 
Eeze, it is a small polythene container with a 
puffing action ; a nice touch is that it takes the 
form of a policeman with the puff coming out 
of his helmet. 

The Security range of locks is made by Chubb 
and Son’s Lock and Safe Company Limited, 
14-22 Tottenham Street, Tottenham Court Road, 
London, WI, and the Lok-Eeze by Ingersoll 
Locks Limited, 91 Moorgate, London, EC2. 
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for all 

DISTRIBUTION 

TRANSFORMERS 
Q 


) 


300 kVA transformer for a 
British Electricity Board 


500 kVA ventilated transformer 
for a Cheshire Chemical works. 





For further details, please write to 

AEI Transformer Division, Southmoor Road, 
Wythenshawe, Manchester 23, 0r Rugby, | 
Warwickshire. 250 kVA transformer for a 


Spanish power station 
Transformer Division 
Manchester & Rugby 


Associated Electrical Industries Limited 
E/A801 
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Clutches and Power Take Offs 
Single and three-stage Hydraulic 
Teraue Converters 
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Marine Reverse and Reduction __ 

Gears, Fiuid Couplings. 2 
BRITISH TWIN DISC LTD . @ é 
PRIORY ROAD, STROOD, _— } Liftin i: 
ROCHESTER, KENT " 4 a 
Telephone: STROOD 7866! tackle - a 
RR for every | 
H m . 
indi dh abi aidaauia ce type 5 
THE | , 
DIESEL Co. Ltd. | ‘ 
NEWBURY - ENGLAND | i 
MARINE | : 
DIESEL ENGINES jj | | 
UP TO 1600 H.P. | i 

| British Electrical Repairs Ltd | 
| Head Office : Empire House, 10 Charlotte Street, Manchester [| i ; 
| MANCHESTER: 77 Holland Street, Newton, 10. GLASGOW: Adelphi Engineering Works, 135/143 Reid Street, Bridgeton, S.E. ! 4 
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Finished | 
Propeller Shafts EE 
Complete with 
Gunmetal Liners 
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For one measuring 
instrument or complete 
process control . 


Call on KENT 














The 


See these and other 
KENT products on 


GEORGE KENT LTD - LUTON 


instruments for 


Commander 
with its matching style of presentation 
and rationalized design to user ad- 
vantage, 

individual 
measuring requirements. 


Here are just two of the KENT range of fine 

the measurement of flow, 

temperature, level, conductivity, pH, 
O, percentage etc. 


pressure, 


(one second or 


optional 
single-point and 
measurement; for 


instrument range, 


offers a wide choice of 
models to meet your 


Examples of further instruments to be made available in 
the Commander range can be seen on the KENT Stand; 
these include sealed-bell models for low-head differential- 
pressure measurement, bellows-operated models for static- 
pressure measurement, float-operated types for open- 
channel measurement, and additional electronic models 
such as a precision indicator and a circular-scale controller. 


Stand DI 


at the International instruments, Electronics and 
Automation Exhibition (Olympia), May 23rd-28th, 1960. 
Publication 998, ‘Control of Variables in World Industry,” 
sent on request, without obligation. Other descriptive 
literature gladly supplied (please specify your particular 


interest). 


masters of instrumentation 


BEDFORDSHIRE 








Factories, Subsidiary Companies, and Branch Office in London Toronto 
Vancouver Melbourne + Sydney Johannesburg Salisbury 
Bangkok Brussels Krefeld Vienna 


two second 


The new electronic Mark 3) 


Multelec instrument, a high-speed | 


} 
| 
| 


full-scale pen travel) indicator- | 
recorder with automatic control | 
on certain models; | 
multi-point | 


} 


temperature, | 


59 


ENGLAND 


Montreal 


O,, millivoltage, conductivity etc. | 








THE LIGHTWEIGHT, COMPACT 
HYDRAULIC HAND PUMP 


The ‘HYDRAPAK’ pump has two speeds, giving high 
or low pressure, these are selected by a push button 
control and cover a range of pressures up to 10,000 Ibs. 
p.s.i. Oil or water may be used and the unit weighs only 
10 Ibs. 


We shall be pleased to furnish you with complete details. 


\ 


SMETHWICK BIRMINGHAM Phone: SME 
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10 ton Steam Permanent Way 
Crane. Metre Gauge. Duty: 10 
tons at l6ft. radius propped; 
5 tons at i4ft. radius free. 



















Penang | 








3 Motor, electrically 

operated Fixed V/harf 

Crane. Duty: 15 tons 
at 22 ft. radius. 














| TAYLOR & HUBBARD | 
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With rising production costs it's hardly likely. The people to see are Spencer-Bonecourt-Clarkson 
who for over forty years have been experts in waste heat recovery for steam raising in a wide 
range of industries. In addition to fire-tube boilers, S-B-C now also supply water-tube boilers. 

The vigorous approach of S-B-C technicians leads them into many fields of enquiry. They are Ke ; 
experts on latent cooling techniques as applied to door frames and other parts of open hearth 
furnaces, and to the skids of reheating furnaces. Keeping abreast of the latest developments 
in the Steel and other industries, a team of S-B-C engineers recently toured Germany and other _ 
continental countries to inspect the newest techniques. i 
S-B-C are the people best equipped to advise you and to act for you in the recovery of waste f 
heat. Write or phone today—time spent now can save you pounds for years to come. 


ba 0 ATI E 












Ss B C SPENCER-BONECOURT-CLARKSON LTD Leaders in Waste Heat paroney 


A subsidiary company of Babcock & Wilcox Ltd. 
28 EASTON STREET - LONDON - W.C.1 - Telephone: Terminus 7466 























ENGINEERING 20 May 1960 


mel geriare 


archaelases 
larctare 


CASTING SPECIALISTS 
WHO SERVE THE WORLD OF OIL 
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BARE FIST FIGHTING 200 YEARS AGO. 












The story of the manly art goes back through the mists of time, and many a Village Green echoed 


the crash of bone on flesh while brawny bruisers and fine young bucks pounded their prowess in the Englishman’s 






National Sport. Because of dreadful injuries, bare fist contests were eventually stopped by the law, 






and gloves or ‘mufflers’ were introduced, thus protecting the fighters and often preserving their very lives. 
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ANTI-CORROSIVE SOLUTIONS AND ENAMELS : 
—today’s greatest name in Metal Protection 







Informative literature gladly sent upon request 


WAILES DOVE BITUMASTIC LIMITED, HEBBURN, CO. DURHAM. MeConnells 
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: : Imperial Aluminium Company Limited + Birmingham 
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mpalco 
mpalco 
mpaico 
mpaico 


mpaico 
mpalco 








is backed by the unmatched commercial 
and technical resources of I.C.I. and 
Aluminum Company of America 


was formed by these two great 
companies to give improved technical. 
and supply service to industry. 


extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. 


delivers from stock the shapes and 
sizes most in demand by British users. 


sells through the world-wide 
sales organisation of 
Imperial Chemical Industries. 


aluminium products are obtainable 
through your I.C.1. area sales office. 
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ALLOY STEELMAKERS FORGEMASTERS . STEEL FOUNDERS . HEAVY ENGINEERS 


THOS. FIRTH & JOHN BROWN LIMITED : SHEFFIELD , ENGLAND 
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combat ABR A(|(N with Fused Cast Basalt 


Abrasion is wear, and wear keeps profits down. | bunkers, chutes, pipes, sluiceways, conveyors or 

If you are handling coal, coke, ash, ore, dust, or similar plant. 

other minerals, you can reduce wear enormously by Our technical representation covers the whole of 

using FUSED CAST BASALT. Great Britain, in addition to our overseas interests, 
' It is easily the hardest material commercially and we would be pleased to visit you or send 

available for abrasion-resisting linings for hoppers, literature upon request. 





R. B. HILTON LTD 


REFRACTORY, INSULATING & SPECIALIST CONSTRUCTIONS 


BLACKHEATH, LONDON S.E.3 






TELEPHONE: LEE GREEN 4512/6 
SOLE AGENTS FOR GREAT BRITAIN FOR SCHMELZBASALTWERK KALENBORN Sales & Technical Office, Hilton’s 
Wharf, Telephone: Greenwich 4851/6 
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by Simon-Carves Ltd 


Here we show a few of the many plants 
designed and built for the chemical industry 
in recent years. These include plants for 
sulphuric acid production, recovery and 
concentration; plants for sulphur recovery; 
complete gasworks by-products plants and 
electro-precipitation plants for the removal 
of tar fog, acid mists, pyrites dusts, 

boiler flue dusts and other industrial dusts. 
All these are just a part of the service 

we are providing for the chemical industry. 
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4 Type of Plant: Contact Sulphuric 
Acid. 
Raw Material: Sulphur. 
Rated Output: 175 tons per day. 
































I This general view of the electro- alias 02 oy Plant: Contact Sulphuric 








rn aatameutene Wiaee Client: Laporte Titanium Limited. Raw Material: Pyrites. 

shows the South Battery of tai Location: Stallingborough, Lincs. Client: African Explosives & Chemi- 
e § Battery of tail gas cal Industries (Rhodesia) Limited 

mist precipitators in the foreground. 5 Type of Plant: Contact Sulphuric Location: Rodia, S. Rhodesia. 


























we : Acid. 

2 5 ercwilngios "A’ tee aut Raw Material: Sulphur. 8 This two-stream gas detarring and 
Simon-Carves are installing four sets Rated output: 175 tons per day. ammonia washing plant has a capacity 
of these twin-flow boiler flue dust Client: Scottish Agricultural In- of 12 million cubic feet a day. It was 
precipitators : dustries Limited. built at the New Wortley gasworks 

Location: Leith. for the North Eastern Gas Board. 





3 These coal dust precipitators were 
installed at the National Coal Board’s 











6 Type of Plant: Sulphuric Acid Con- 9 Built at the Stapleton Road Gas 











“ tees centration. Works of the South Western Gas 

aaa of Pad 8 Rte sone meer Output: 100 tons per day H,SO, Board, this concentrated ammonia 

in the official acceptance tests from 45% to 95%. liquor plant has a capacity of 1,800 
2 Client: British Hydrocarbon Chemi- gallons per hour of crude liquor. 





cals Limited. 
Location: Grangemouth. 
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SERVICE TO THE CHEMICAL INDUSTRY BY S 1mon- C. arvves Lt d 
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Top quality may not be quite so rare as 
the four leaf clover, but be sure of obtaining 


the best by specifying Osborn engineers’ ; 
; : , Comprehensive stocks 
cutting tools. The range available includes constantly maintained. 


almost every type of engineers’ cutting 
tool, and these are manufactured through- 
out from steelmaking to finished product 


within the same organisation. 
Twist Drills 


M U S H F | Reamers 
ia | Milling Cutters 
BaAneS . ‘ Titanic’ Chucks 

E N G | fh FE F R S$ Lathe and Planer Tools 


Toolholder Bits 


C U T T F N G Hand Chisels 


Pneumatic Snaps ana 
Chisels 


‘Hand & Heart’ Files 
Hacksaw Blades 
Taps and Dies, etc. 





SAMUEL OSBORN & CO., LIMITED 


R 5 


FINE GTEELMAKERS STEELFOUNDERS ENGINEERS TOOLMAKERS 
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Where seals and gaskets are required to remain fully efficient over long periods 
at exceptionally high temperatures, Silastomer* silicone rubber supplies the 


complete answer. 
Silastomer remains fully serviceable at temperatures up to 250°C, where organic 
‘ rubbers char and melt, and certain grades are available for intermittent use at 
temperatures as high as 300°C. Nor do extremes of cold affect its properties: 
Silastomer is still serviceable at —70°C. 
: P The thermal stability of Silastomer silicone rubber is combined with excellent 
retention of dielectric strength, chemical inertness, good water repellency and 
great resistance to weathering and oxidation. Silastomer is non-adhesive and 


most grades can be used for applications where physiological inertness is re- 
quired. Products made from Silastomer are available from many rubber manu- 
facturers, whose names will be supplied by any Midland Silicones branch office. 











*Silastomer is the registered trade name of a comprehensive 
range of silicone rubbers manufactured and marketed by 


MIDLAND SILIC ONES LTD first in British Silicones 


(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 
68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSSRIDGE 7801 


Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester 
Agents in many countries 





For all 
types of 
BOLTS 
LUBY 
SCREWS 
and 
STUDS .. 





Kelway-Bamber & Co. Ltd., Room 7 
Street, $.W.1. Telephone : Abbey 6060 


+ Fasteners Led., 2 Hall St., Barnard Castie 
Ourham. Telephone: Barnard Castie 1172 


om Sm 46 








CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street Ironworks, Leeds 9 = Tel.: 324//-2 
32, Victoria Street, London, $.W.i Tel.: Abbey 2966 
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Our welded tubular vessels, heat exchangers 
and other pipework, many of which operate at high 
pressure, demand the maximum standards of safety. 
We accordingly make use of specialized equipment 
for non-destructive testing which includes the most 
up-to-date X-ray installations—specially designed 
for the radiography of reactor stand pipes as seen in 
the illustration. 

A rapid examination of the butt-welds of these tubes is 
made possible by the use of the 150 kV Mueller extended 
anode X-ray set marketed by Research and Control 
Instruments Limited, who also designed the necessary 
protection. Since this unit radiates through 360° it has 
to be shielded by the use of a concrete cell with lead 
lined interlocking doors through which the tubes are 





wheeled. On this particular application this X-ray 
technique gives an average production sensitivity of 
about 0-06%. 


Our radiographic department was specially designed to 
give a fast turn-round of welds and it is an important 
link in the works production system. Adjacent to the 
150 kV cell is a Mueller 300 kV conventional anode unit 
which is used for any welds which cannot be reached 
by the extended anode. 


The common range of radio isotopes is available for use 
in a special compound. An ultrasonic testing section is 
also maintained to ensure that the full range of non- 
destructive testing aids is ready for immediate use 
for any particular problem. 





THE UNIT SUPERHEATER UNIT... PIPE COMPANY LID 





UNIT WORKS, SWANSEA - Telephone: SWANSEA 54091 (6 lines) - Telegrams: ‘SUPERUNITS’, SWANSEA - Telex: 4835 


HANDEL didn’t need BENNETT’S gloves 


but handlers do! 


A wide range of quality Indust- 


rial Gloves, Mitts, Aprons and 





Clothing in leather, rubber, 


, * 


o 
‘ 


‘5 


“S\ fabric materials are made 
and stocked to suit all trades 


8. PN 
ey \. and processes. 
.* .@Technical representatives are 


ee asbestos, plastic and various 











=~ available for consultation in all 
parts of the British Isles at short 


notice. 





BENNETT'S 


OhOVES 


H. G. Bennett & Co. (Gloves) Ltd., Industrial Glove Specialists, Liverpool 23 


INI DW SIR IAIG 


CVS-15, 


Tel. GREat Crosby 3996/2 
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» A NEW PACKLESS VALVE ~ 


PNEUMATIC & HYDRAULIC APPLICATIONS 
PRESSURE RANGE 0-250 P.S.I. o* 


Direct Solenoid Operated. Lightweight. Fast Operation 


$ 


Size range 1/4in. — 3/8in. B.S.P. A.C. or D.C. Supply.  Dust-tight Cover 


Ample Wiring Space. Captive Cover. 


~~ Balanced Spool. Can be Manually Operated 


THE WELLMAN SMITH OWEN ENG 
LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 


PARNELL HOUSE, WILTON ROAD, 


Swivel Conduit Connection 


u Aes 


INEERING CORPORATION LTD. 
















make a successful and important advance 
in the Welding of Aluminium Bronze Alloys 
which are highly resistant to sea water— 
a big anti-corrosion feature in fabrications 
for the Nuclear Engineer 


The Aluminium Bronze water these anti-corrosion Alloys can 
and return box equipment illus- now be welded to other materials, 
trated was fabricated and welded 44, iid steel flanges in this 
by Butterfield in co-operation 
with N. C. Ashton Ltd., who 
supplied the plate, forgings, and 


equipment were layered with 


Aluminium Bronze. 


welding wire. Enquiries are invited for the 


Welding throughout was by inert application of Aluminium Bronze 


gas processes, and mainly by pressure vessels, evaporators, 


metal inert gas. heat exchangers, condenser tubes, 


Demonstrating how effectively tube plates and similar equipment. 


For ease of reference on any enquiry 
please quote as follows: E/}/5 


W. P. BUTTERFIELD LTD. P.0. BOX 38, SHIPLEY, YORKS. 
Telephone 52244 (8 lines) 


BRANCHES:JLondon Telephone HOLborn} 2455 (4 lines) Birmingham Telephone 

EAS 087! & EAS 224! Bristol Telephone 27905 Liverpool Telephone CENtral 0829 

Glasgow Telephone CENtral 7696 Dublin Telephone 73475 & 79745 Belfast Telephone 
57419 & 51957 
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SWEDEN. A 1,500 h.p. unit driving a rolling mili 

in a Swedish Hot Strip Mil) at Sandviken Jernwerks, ' 
A.B. Acknowledgements to W. H. A. Robertson & f 7 #* 
Co. Ltd. and English Electric Co. Ltd. 


BELGIUM. A pair of large double helical pinions 
for an aluminium rolling mill drive. (Acknowledge- a 
ments to Messrs. W. H. A. Robertson & Co. Ltd.) 4 All over Europe, our gears and gear units 


Ry are playing their part in a variety 
? of key industries, too numerous to mention here. 
On this page are shown just three examples 
selected from the many plants in Europe 


using equipment supplied by Turbine Gears Ltd. 


Our staff of experts 

is ready at any time 

to help you with 

your gearing problems. 

Our comprehensive catalogue 
illustrates and describes 

the wide variety 


From sugar-crushing to steel-rolling, 
from aluminium-smelting to atomic 
power production, industries of all 
types supplying many needs call for 


YUGOSLAVIA. A 100 h.p. single-reduction unit high quality gears and gear units. 


driving a rubber mili, supplied to a rubber works at and a copy will be 
gladly sent to you 


if you are interested. 


a te te ES Ltd. is associated with long service and 
Zagre ngineeri any, to Ww : a 
Sere aortas high efficiency. 


our thanks are due for this photograph. 


Gears and gear units by Turbine Gears Lid 


STOCKPORT, ENGLAND 


| 
| 
| 
| 
| 
In this field, the name of Turbine Gears : of our products, 
| 
| 
| 
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tom WEAVER... « USER 


WOVEN WIRE CLOTH 


For A IOOI pbirrerenT Uses 
IN ALL MESHES, GAUGES ano METALS 


from STEEL to SILVER 
TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 


Any specification woven to your 
particular requirements. 


a ee 


¢ SANKEY GREEN ¢ 
( WIRE WEAVING CO.LTD. ¢ 
WARRINGTON, ENGLAND 





EST 1922 
NEARER OS * 


Pusher Tug GONGOLA and train of 8 barges 


Constructed by YARROW to the order of the United Africa Company 
for services on the Niger and Benue Rivers, West Africa. 
Loaded displacement 4,650 tons. Overall length 630 feet. 


YARROW & COMPANY LIMITED -SCOTSTOUN:GLASGOW W4 MX @4:¥54,40@Ra/ 
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THERE’S POINT IN USING 
Industrial @ocoD 
Lighting 


best-made | 
product is 


Palamit units are for use where the advantages of MEKELITE i] better for | 
units have to be sacrificed to the consideration of low first cost. ) & ss 
4 quality finish. 


Scale 1/6 full size 





The difference in price is due to the simplified design and not to 
lower standards of material and workmanship. 

Various arm lengths (max. horizontal reach 39 in.) Five sizes of 
reflector. Seven types of base. Full particulars on request. 


MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey 


x, London 











<< Efficient production planning aims at 
\ eliminating ail wastage. This means, in 
machine control, substituting precision 


mean t n Gg \ methods for the guesswork of manual 


\\ ones with their attendant material 


of \ and time wastage when slowing down. 
\ MACHINER Y PAINTS 


_ SMITHS Predetermined Counters 
operate at an exact count; they offer you | 
reliable precision control. With a 
in., | M ET AL Fifty years of specialised 


speed of count as high as 4,000 per min., | 
these strong, robust instruments manufacture and_ research 


are ideal for applications requiring | 9 R i M FR S have made Wareing’s paints 
counts of repetitive lengths or | well-nigh unapproachable for 


numbers—cloth lengths, coil . 
indi ne | quality and value. We can 
anne Saeindae tae | GLOSS supply specially-compounded 
finishes to suit your require- 


ASS ee | MACHINER Y sad oetrehebicd Bane se Bir 
PAINTS —all of them decorative, as 
well as durable. 


STOVING she sega BBieger po 
problems, on receipt of your 


ENAMELS enquiries. 


2 é , 
WAI BFL Wy vr vv )°’ os 


Write now to 
WAREING BROTHERS & COMPANY, LIMITED, 


CMITHS INDUSTRIAL INSTRUMENT DIVISION CARLTON STREET WORKS, BOLTON. 
Tel: BOl ton 1566-1567-227. 


Chronos Works, North Circulas Road, London, N.W.2 Telephone: GLAdstone 1136 
AP/#05 


Wil 


tip 
My 


in 
Production 
Pianning 


tlh 


(fo 


Can be set to 
any number between 
I and 99,999 


Mh 


YY 


YY 


FOR IMMEDIATE DELIVERY 


Uy 


r 
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A perfect seal in a matter of seconds 


For temporary pipe lines ‘Unicone 
instantaneous joints are recommended. Com- 
prising two parts only, they fasten with a 
“snap” ensuring a perfect seal in a matter 
of seconds. 

For permanent or semi-permanent pipe 
lines, ‘Unicone’ bolted type joints are 
usually employed and can be assembled far 
more quickly than any other flexible joint 
giving positive anchorage. 


‘UNICONE’ 


Flexible Joints for Pipelines 


leakproof .cafe, reliable 


THE UNICONE CO., LIMITED 
RUTHERGLEN, GLASGOW, SCOTLAND 
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| Permanently engraves 
| numbers, data, codes, 
| designs, etc., on metal 
| glass, porcelain, plastics 
| and other hard surfaces 
| at writing speed 
| with writing ease! 
| Simply plug in to the 
| mains and use. Vibrates 
} at 100 strokes per 
| second on 50-cycle A.C, 
| current. Try out for 

ourself the tool that 
| Rolls-Royce Ltd. use. 
| Write, wire or 'phone 
| for a VIBRO-TOOL on 
| trial. Discounts for 
| quantities. When order- 


| ing, please specify 
| voltage. 

| Write for leaflet 1.V.T.2, 
| 


vibro-tool 





Cuts marking 
costs 


Quickly pays 
for itself 


SAPCOTE, LEICESTERSHIRE 


61 



























Small Tool Division 
Telephone: Sapcote 292 





i 

| 

| 

| 

INDUSTRIAL MODEL 
i 

} 


Bo: es 
Rubber gasket in position and 
joint ready to pull over 


* 
Fe : 
be 





10 TON 
ROLLER TURNTABLE 
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OF BATLEY J Completed the supply recently of... 


TWO FRACTIONATING COLUMNS FOR MOBIL OIL COMPANY 





ONE OF THE COLUMNS ARRIVING ON SITE 


= ¢€ 


Manufactured complete by Rileys to the order of the Main 


Contractors, CONSTRUCTORS JOHN BROWN LIMITED, on behalf of 


MOBIL OIL COMPANY LIMITED for their Refinery at CORYTON, 


ESSEX. Illustrations by courtesy of Mobil Oil Company 
and Constructors John Brown Limited. 





The two Columns erected at Coryton. 
One Column is 83’ 0” overall height 
tested to 445 Ibs. per sq. in. 

The other, 66’ 9” overall height 

tested to 1,100 Ibs. per sq. in. 


A. J. RILEY & SON LTD Victoria Works, Batley, Yorkshire Telephone: 657 (3 lines) Telegrams: Boilers, Batley. 


LONDON OFFICE: 


KIRKMAN HOUSE, 


S4a TOTTENHAM COURT ROAD, 


W.1. 


TELEPHONE: MUSEUM 1064 
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STEEL WIRE 
ROPES 


FOR ALL PURPOSES 


pfs tye ; 
MDT 


-ytttseron, * 
=44F 


4 pe | 
4 i 


Illustrations by kind permission of 
Messrs. Ruston-Bucyrus Ltd. 


W,. J:: GLOVER... 


CO. LIMITED 


(EST. . 1818) ST. HELENS LANCS Tel: St. Helens 6159 Grams: “Glovers, St. Helens” 
A MEMBER OF THE GLOVER GROUP 
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PRECISION 
CONTROL 


GRID-CONTROLLED MERCURY ARC RECTIFIERS ~ 
with or without arc suppression 
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WILLIAM BEARDMORE & CO. LIMITED 














PARSONS 
Pos 


prime movers 





in world 


otlalel 2 EL ou, 


power generation 


TURBO-GENERATORS 


C-A-PARSONS & CO. LTD. 


HEATON WORKS’ NEWCASTLE UPON TYNE 
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ORTABLE POWER '®: 


| Clamp Mounting—attached to a post 
or davit. 


Base Mounting—anchored to a cradle 
which may be fixed at any convenient 


The PIKROSE Zero Size Hoist 
COMPRESSED-AIR 
REVERSIBLE 
ONE LEVER CONTRO 
PATENTED 
Capstan Winch—can be adjusted to 


either a vertical or horizontal position 
as required. 


This—the lightest, smallest and simplest of the ‘PIKROSE’ range, gives portable 


, power which can be carried by hand—three horsepower for general purpose Write for 
work anywhere at the end of an airline. The versatility of this hoist saves many free descriptive catalogue 
man hours by reducing the labour of lifting and pulling. te cediiien full details 
SPECIFICATION : and specifications of this and 

) Normal rope pull at 80 Ibs. p.s.i. Capstan Winch Model many other machines from : 


1650 lbs. with average rope speed of 60 f.p.m. Rope pull 800 Ibs. at 90 f.p.m. 
Motor of 3 H.P. Weight — Aluminium casing — 65 Ibs. the “*PIKROSE”’ range. 


Capacity of drum 330 ft. }” rope. Malleable iron casing—94 Ibs. 





AH. 1 48a 
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more units 
with 
ONE 


EDICUT 


Our customer produces Iron Pipe fittings. 
Normal tap life when machine tapping was only 
40/50 components. A Technical Representative 
from Speedicut Works studied the problem and 
made recommendations on design and treat- 
ment which increased tap life on this operation 
to over 1500 components. 


Take advantage of the latest techniques in tool 
making—SPECIFY SPEEDICUT. 





Beive MB 2. Bess 20 


SPEEDICUT WORKS - 


CARLISLE STREET EAST - SHEFFIELD 
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FERODO 
THE FIRST 
NAME IN 
_ FRICTION 


Ferodo First 


... because Ferodo have a sound 
answer to every friction problem—from 
small linings for aircraft instrument 
clutches to huge overload clutch 
facings for an icebreaker 

propeller shaft. 

... because Ferodo products promise 
longer life—smoother braking, 
transmission and control—and the 
backing of the greatest research 

and development organisation of its 
kind in the world. 
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a 
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FRICTION LININGS FOR INDUSTRY 





Brake Linings - Disc Brake Pads 
Clutch Facings - Sintered Metals 


FERODO LIMITED +: CHAPEL-EN-LE-FRITH 
A Member of the Turner & Newall Organisation 
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NSTRUCTIONAL 


Registered Office and Works: 


OCEAN IRONWORKS * TRAFFORD PARK * MANCHESTER 17 
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STEELWORK 
for Ttaniur Figmonte 































' — . 
4 | , . — Construction of these 


extensions at the Grimsby 
factory of British Titan 
~ . Products Co. Ltd., called for 
- : particular understanding of 











the requirements for the. 
production of Titanium 
Pigment. The project is 
indicative of the scope of 
steelwork construction, and 
of the many engineering 
problems encountered and 
overcome. 


BUILDING IN STEEL... 


meets every requirement and 

| can provide the basis of a 
storage hut or the shape of a 
city. Structural steelwork 
cannot be equalled for strength, 
endurance, adaptability and 
cost, 


ENGINEERS 





Tel: Trafford Park 2341 (10 lines) London Office: 78 Buckingham Gate, S.W.1. Tel: Abbey 1948/9 
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HYDRAULIC 
PRESSED 


\ SoA Jie) 
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IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 


Bearings. 





SOUTH 
Telegrams: MICHBEARO 


For Turbine Thrusts. Pedestal 
Hydro Electrical 
Installations. Motors. Generators. 
Paper Making and Extruding 
Machines. Pumps. Fans. Etc., Etc. 


MICHELL BEARINGS Lro 


BENWELL, NEWCASTLE UPON TYNE 
Telephone: 34279 





PARKS FORGE LTD « PROPRIETORS 








FURNACES | 


Gas and Oil Fired Industrial Furnaces 
Refractory Installations (New and Repair) 
Redesigning and Rebuilding of existing Furnaces 


MANCHESTER FURNACES LTD 
GLOBE WORKS, ASHTON NEW RD. 


MANCHESTER, I! 


i 


OSOTITE—the modern scientific sealing which has 
to be the perfect jointing for smooth surface an 


WATER-TIGHT JOINT. Write for full details and 


OSOTITE 














Phone: EAST 0137 
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SLICK BRAN 


Tested and recommended by the 


Ministry of Supply (MTV Branch) 


Reference No. VG.6/300/FIR 
for export to tropical countries 


been proved by rigorous tests 
d screw unions. OSOTITE is 


a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR, or 


prices. 


A SLICK PRODUCT 


ANDS LIMITED 
Te) ote) 


Conduct * 


The basic components of PLESSIFLEX are the result 
of continuous development and testing, in consequence of 
which the complete hose units are unrivalled in their high 


Tough, flexible, seamless, all-metal PLESSIFLEX is the 
moat thoroughly reliable means of conveying fuels and chem- 
icals—whether they are gases or liquids, very hot or very 
cold, corrosive or inflammable—from one place to another. 
And this point is overwhelmingly endorsed by engineers 
in the aeronautical, nuclear, marine and chemical industries. 

At pulsing pressures, at high pressures or under vacuum 
conditions, PLESSIFLEX provides the vital link between 
those parts in your installations which are subject to 


continual relative movement. 


quality. Offered in a range of sizes from }” to 2” bore, 


and in almost any metal you care to name, PLESSIFLEX 
may be tailored to your particular requirements. 

Suitably braided for stability, the tube itself is made from 
material that has been subjected to vigorous pre-process 
analysis—everything in fact about this versatile, incredibly 
robust product is shaped to the ends of higher performance 
and greater safety where such requirements are essential. 








Our engineers are waiting to show you how / P / E. SS/ F, LEX et can soive your piping problems 


Regd. Trade Mark 


POWER AUXILIARIES LIMITED - Kembrey Street - Swindon - Wilts - Telephone Swindon 6211 
Overseas Sales Organisation — Plessey International Limited, Ilford, Essex Tel: liford 3040 





A PLESSIFLEX 
application on the 
Bristol Bloodhound. 


“> 


® pariaa 
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FLAMEPROOF 


SWITCH AND 


A complete range of combined switch and 

















fuse units up to 150 amp. sizes is now 
available, approved, tested and certified by 
the Ministry of Power in Groups I, II and III, 
incorporating throughout Aeroflex 
High Breaking Capacity 


rewireable cartridge fuse-links. 


1M oS ie 


List CFL featuring 
Aeroflex-Fluvent flameproof 


switch and fusegear will 


be forwarded on request 


7 Parmiter Hope & Sugden Ltd. 


FUSEGEAR 










FLUVENT ELECTRICAL WORKS * LONGSIGHT * MANCHESTER 12 


London: 34 Victoria Street, S.W.1. Glasgow: 5 Somerset Place, C.3. Birmingham: 39/41 Carrs Lane, 


4 








GPH 163 


73 
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EXHIBITION ANNOUNCEMENT | 


THE NORTHERN COUNTIES FEDERATION | 
OF BUILDING TRADES EMPLOYERS | 


are sponsors of an Exhibition of very wide 
coverage, being the 


| 
BUILDING AND PUBLIC | | 
| 





WORKS EXHIBITION 





THE 


to be held on the Durham County Show Ground, Lambton Castle, Chester le Street 
1Sth—25th JU NE, 1960 


ieee ag 3 of some magnitude and importance, with upwards DA VID 
re) iy sq. ft. of covered and uncovered space available. Enquiries 
and applications for space should be made to the Official Organiser. H A R Cou RT 


J. SANDLER | 
20 JOHN STREET, SUNDERLAND Telephone: 58939 EVEREST UNIT 


a PRESSURE GAUGE 


This patented unit is recommended for the more 
important installations. It is available with four 
mountings as illustrated below with 4in. and 6in. 

diameter dials. 


DISTINCTIVE 
F E ATU R E s S ERKOOL Large illustration and 2. 


























R A D } A T 0 R 5 Narrow flange, with rear clamp fixing. < 











Pd FOG Ln % 
This model has a »lack, shock-resisting plastic case. 
VIBRATION PROOF | (1) Flush fitting, with back connection. sf 
Belt Adjusting Device can be oper- (3) Surface mounting, with bottom connection. 
ated without stopping the engine. | (4) Direct mounting, with bottom connection. 


Felt Lining attached to the Cowl 
ensures proper Fan Suction and 


eliminates metallic vibration and 

noise. 

Cooling Element removed by re- 4 [inp 
oe leasing two bolts. P F 4 


























Write for full par- 4 

gat icae” | 

r Vv . 7 e 
mye SERCK L David Harcourt Limited 


LINKULA WORKS, COVENTRY ROAD, BIRMINGHAM, 10 
A Member of SMITHS Industrial Instrument Division 








Phone: Telegraphic Address: 
Ardwick 2776 (3 lines) “ SERCKRAD.” 


































































































aM 



















RANGE OF QUALITIES 
Steels in the carbon range 0°08—0-85% 
Case — Hardening Steels 

Free Cutting Steels ‘ 
Low Alloy Steels “ 


RANGE OF PRODUCTS 
Billets from 3” square upwards : 
Rounds 3” to 94” Squares 3” to 44” q 
Hexagons 3” to 33” Flats 14” to 12” wide 
Coiled Bars 3” to | &” 

Cold Forging Quality Wires 

Colliery Arches, Props and Accessories 














THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A @ Company TELEPHONE: ROTHERHAM 2141 (10 fines) TELEGRAMS : YORKSHIRE, PARKGATE, YORKS. TELEX 54141 
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A Bibby 
Brakewheel Coupling 
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COUPLING 


World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 
Spacer and others. 









Tuts year we can look back 

on fifty years of looking ahead. 

In 1910 the first two dispersions* 
of colloidal graphite to be manu- 
factured in this country were 
introduced by the British unit 

of the Acheson Organisation. 


Still extensively used in industry, 





these products are now supple- 










fifty years 
of 
looking ahead 





mented by dispersions of 


graphite, molybdenum disulphide, PTFE, 


boron, glass, silver, mica, vermiculite 


and other solids. Today Acheson dispersions 


have a thousand and one uses in every 


branch of industry and benefit boffins and 


boiler-makers, shipwrights and spacemen, 


time and motor men, organ makers and 
means testers, kingpins and 

needle makers. The Acheson 
range is many things to many 


people in most industries. 














50 YEARS 






A &- h eS on § O ll 8) 1 | S ALSO ACHESON COLLOIDS CO., siti chad ican wie ci 







LIMITED 





PORT HURON MICHIGAN U.S.A. 
A “ Aquadag” colloidal graphite in water. 
@ ACHESON COLLOIDEN N.V. “Oildag” and “A lag” are 


SCHEEMDA (GR) NETHERLANDS vregictered trade marks, 


(a subsidiary of Acheson Industries ( Europe) Limited ) 
P.O. BOX 12 - PRINCE ROCK - PLYMOUTH - DEVON 
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genius! | 


An overworked word. 
You can turn it over and sit on it. a 


The world is full of geniuses. 


What the world needs today are practical geniuses. 


Not many of them around. 


As it happens 
A number of engineering practical geniuses 


Are assembled at Plowright Brothers 


Waiting for you to toss them 

An elephant of an engineering problem 
Anything from a giant can-opener 

To a filter-cake noduliser— 

Or (if you prefer) from a Nodobungerator 


To... well, a Bungonoderator. 


PLOWRIGHT 


BROTHERS LIMITED 
Chesterfield - Telephone 7161 


Designers and fabricators of almost anything in STEEL. 


* You don’t know what a Nodobungerator is, do you ? 
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INTERNATIONAL 
WY CANO) 00y) Oe ROO) E 
EXHIBITION 


EDGAR ALLEN 


& CO. LIMITED 
are at 


Stand 505 


Empire Hall—First Floor 
OLYMPIA, LONDON, 25th JUNE-8th JULY 


Where you can see: 


ALLENITE PLOWRAKE Planing Tools for steel tools of 
revolutionary shape and performance with the new Allenite 


Carbides which are tungsten carbide plus. 


STAG MAJOR Super High Speed Steel fuse-butt-welded Tools, 
hardened by experts and ready for immediate use. 


ATHYWELD deposit-welded Parting Tools, with humped-back 
design to reduce tool breakage, and the ATHYWELD process 
applied to the repair of pressure die-casting dies and salvaging and 
rebuilding worn or damaged H.S.S. etc. tools. Also a compre- 
hensive display of engineers’ cutting tools and form tools, die 


steels, magnetic chucks, etc. 


ATHYWELD HARD FACING of earth and rock-processing 
equipment. 


NEW! 


A method for depositing relatively thin but highly abrasion- 
resistant hard-wearing surfaces, fuse-welded to the parent metal. 


pe 
EDGAR ALLEN & CO. LIMITED 


IMPERIAL STEEL WORKS, SHEFFIELD 9, ENGLAND 


Telephone : Sheffield 41054 Telegrams : Allen, Sheffield, Telex 
London Office : 3 St. James’s Square, S.W.| 
Telephone: TRAfalgar 2520, 2528/9 Telegrams: Allentare, Piccy, London 
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AUTOMETRIC 

















| steel, gunmetal or C.I. 
GLOBE or GATE VALVES 




















| OF «ee purposes oeray ts i | 
& : 
CENTRIFUGAI j 
TURBINE 
eMINI-GEAR 
HAND Only a few examples of the hundreds of mouldings pro- | 
/ Rs a ae duced by Clyde Rubber. For the answer to your next 
| OSCILLATING PISTON moulding problem contact us, 
ROLLER VANE | 
VACUUM i 
*DIAPHRAGM VACUUM RUBBER WORKS | 
7 Hf I 
| COMPANY LTD. 
write for catalogue 
| VELAN STEAM TRAPS ; 
i SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT i 
| oe AUTOMETRIC PUMPS LTD P.0. BOX No. 7. RENFREW | 


The WATERSIDE END Telephone: Renfrew 2384. Telegrams: Rubber, Renfrew. Telex-70. 


British Steam Specialties Ltd. MAIDSTONE - KENT 


PHONE MAIDSTONE 4728 
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STEEL- SHAW 

Is 

Here’s a really flexible coupling. 

Its individual springs mean that C 0 J PL | NG t 

it will accommodate alignment STANDARD ; 

errors; absorb shock and stress; damp orp gaa 

out vibrations yet allow free end-float H ] ea PSEC T TSS SESS ti PLANER BY THE 

under loads; have a resistance to shear Can d @ | . : RS BUTLER 

of approximately fifteen times the working load. Yet when you come to look at sizes | : g MACHINE TOOL 

against torque, you'll find that this outstanding unit will be smaller in diameter than mapicicds 

any other coupling you can buy. Write for full details today. 
Adjustable at every link. No dismantling when 
fitted between bearings. Belts available in all 28° 
and 40° sizes. 

Send for details, prices and technical data. 








T WHITTLE & SONS LTD. 


POWER TRANSMISSION ENCINEERS 








STEELE & COWLISHAW LTD. ' 
SxPERENcEIN MIXING | HEAD OFFICE AND WORKS: WARRINGTON 
COOPER STREET -: HANLEY - STOKE-ON-TRENT ! PHONE: WARRINGTON SJ6// (SLiNES) GRAMS (BELT, WARRINGTON. 





Telephone: STOKE 23333 (5 lines) TELE X 3630 
AMEMBER O.F THE BAKER PERKINS GROUP 


T.W. 33 (REV) 
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GREY !RON 


‘Sos Fe 


SPHEROIDAL GRAPHITE CAST IRON UP TO 20 TONS 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


HARLAND & WOLFF 


CLYDE FOUNDRY. covan. GLASCcOWw 






BEDFORD» 
Established 1880 
Telegrams : 









Telephone : 



















satd the 


KOLOK Mitire 





POWER UNITS AVAILABLE FOR CONVERTING x 
‘i STEAM CRANES TO DIESEL OR ELECTRIC DRIVE ; 
is Yes, Kolok washers are the answer to loose 
: coma bolts. Fit them once and your 
| troubles are over. Available in all sizes. 
SEE OUR STAND AT THE MECHANICAL HANDLING | POSITIVE LOCK WASHER CO. LTD. 
EXHIBITION, EARLS COURT 3rd TO I3th MAY 1960 | RENPREW STREET, GLASGOW, C.2. - DOUgias 9292 











SPEcIFY “REAVELL?’’ 


FOR EFFICIENCY AND RELIABILITY, 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


1 TO 10,000 


LBS. PER SQ. INCH 
FOR 


AIR, HYDROGEN, 
OXYGEN, NITROGEN 










AND OTHER 

GASES 
REAVELL & CO. LTD 
IPSWICH ENGLAND 


Telegrams : Reavell, Ipswich. Telephone No. Ipswich 56124 (3 lines) 
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Vokes new filter media 
with guaranteed 100/ 
efficiency 


POROLOY CM. 


Vokes now introduce a new all-metal filter medium of 
outstanding efficiency for the controlled filtration of 
hydraulic and lubricating oils, fuels, air, gases, acids, 
caustics and related caustic materials, chemicals and 
solvents at extreme temperatures and pressures. 
Poroloy CM filter elements can be made in any size or 
shape from a variety of metais—Stainless Steel, 
Inconel, Nickel, Copper, Steel and Nichrome being the 
most popular—features which, combined with special 
production techniques to give controlled pore con- 
figuration, enable filters to be individually designed for 
special applications. Metals can be selected with the 
particular requirements of the application in mind and 
the size of the pores can be controlled to deal with 
particles of between 2 and 250 microns. Poroloy CM 
filters are therefore 100% effective against a stated 
particle size, the danger of media migration being 
eliminated by an accurately controlled sintering process. 
The ultimate tensile strength of the elements varies 
from 2,000 to 60,000 p.s.i. and the operating temper- 
ature range is from — 400°F to 1200°F. 

The unique combination of properties found in 
Poroloy CM has led to its recent use in critical 
temperature conditions in the United States missile 
and aircraft industries, including installation in the 
Bocing 707. 





VOKES LTD 


POROLOY T. 


Similar in performance to Poroloy CM but manu- 
factured by a different process, Poroloy T has an 
operating temperature range from —400°F to 1500°F. 
Pore size ratings are from 2 to 250 microns and tensile 
strength varies from 2,000 to 100,000 p.s.i. 





The illustration (above right) shows the many sizes 
and forms—seamless tubes, flat discs, corrugated 
elements etc.—in which Poroloy can be manufactured. 


Both filter elements are manufactured in conditions 
of micro-cleanliness and before despatch are individu- 
ally checked for performance in the bubble point testing 
equipment (right). 





Poroloy was developed by the California Institute 
of Technology and is manufactured in the U.K. 
under license from the Bendix Aviation Corpora- 
tion, U.S.A. 


Write now for fully illustrated technical literature. 


HENLEY PARK 


Represented throughout the World. 





GUILDFORD =: 


Telephone: Guildford 62861 (6 lines). Telex: 13-535 Vokesacess, Guildford. Telegrams and Cables: Vokesacess, Guildford, Telex. 
Vokes Australia Pty. Ltd., Sydney. 
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Between you 
and Boiler 






An impenetrable shield of f[PEXIO RR ie. 


On guard, and constantly ready to fight against corrosion in boilers or steam 
raising plant is Apexior No. 1. 

Applied as a thin film to surfaces which encounter water or steam tempera- 
tures between 170°—1000°F., Apexior No. 1 is an effective, low cost protection 
for expensive boiler plant. It cuts corrosion to an absolute minimum; 
reduces scale formation. Any scale which forms can be easily and speedily 
removed without danger of damage to plant as it is non-adherent. 

Other advantages come with Apexior No. 1: heat transmission is improved; 
and since Apexior is an inert coating, feed water is left completely free from 
discolouration or contamination. Keep step withindustry to-day—be boiler 
wise and Apexiorise. 

For full information on all aspects of Apexior No. 1 write for Booklet 
‘*Preventing Boiler Corrosion ’”’ 


Corrosion 


aPi/A pF 


ee eee eee eee 


BRITISH PAINTS LIMITED Apexior Division 


Portland Road, Newcastle upon Tyne 2 
London ° Liverpool - Sydney - Adelaide - Durban - Cape Town * Calcutta « Trinidad - New York « Dublin 
OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING = — been eee wees i 











No less than 19 of the 20 leading manufacturing 


“x2 lo firms in Britain use Miraclo. They use it 
NY et a ¢ LT 


WITH CHROME LEATHER DRIVING FACE because it pays them. Try one of these belts 


on the worst drive in your Works and you 
will soon know why the Miraclo belt is so 


widely used by many famous firms. 





Send at once for this free twelve-page colour 
Brochure] No. 101 from which thousands of 
Engineers have learnt HOW TO DESIGN A 
MIRACLO DRIVE. 





STEPHENS BELTING COMPANY LTD. SNOW HILL - BIRMINGHAM 4 
Northern Area: IRA STEPHENS LTD. - WHITELANDS - ASHTON-under-LYNE 


$65 (b) 
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Beaver pre-loaded ball screws, up to 957 efficient, 
operate at-92 C to over 400 C with no backlash... 


BALL NUT / 


/ 


vA 
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Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘“‘no-back,” with multiple or single 


cs PRELOAD ADJUSTING SHIM ~ 


~ 
SECURING BOLT 


... ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 Ib (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Bristo! Siddeley Beaver bali splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 
linear movement. 


{-—-------; 





* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 


SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


BR 
0 BB eisro1 SIDDELEY ENGINES LIMITED 
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protection against 











ear destroying 











(A) P.V.C. Seal Cushion filled with non.freeze liquid. 


(B) Sheiis moulded from 
high impact glass filled plastic. 


(C) Inner pad of polyurethana sponge. 


. . . Industry in Great Britain and on the Continent have 
acclamed the Denis Ferranti “Eargard”. In every sphere of 
engineering, flight, mining—indeed wherever high level noise 
has been a constant source of danger and has caused loss of 


efficienty ... this comfortable, easy to wear equipment is being 
welcomed. 


THE DENIS FERRANTI 


ARCA SI 


EAR DEFENDER 


Full details on reruest from: 








DENIS FERRANTI METERS LIMITED 


Telephone Bangor 3232 


BANGOR,NORTH WALES 


Three models illustrated :(1) standard * ‘EARGARD”; 

(2) for two-way intercommunication with visor 
type noise cancelling microphone or with hand held 
noise cancelling microphone; (3) Eargard fitted with 


transistorised magnetic Induction Loop Receiver. One of the Denis Ferranti Grous of Companies. 








—  —_— rrr ar area rman ET SIO mes commen: 
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MORE 


lJ S : S 3 Photo: courtesy SARO (Anglesey) Ltd. 
TS Be bn can 
i we, 
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Hunpreps of products gain selling 
advantages when they are made of 
James Booth aluminium alloys. Why ? 
Because these alloys have virtues which 
are always in demand. Strength ... 
lightness . . . exceptional corrosion 
resistance . . . workability . . . good 
electrical properties . . . attractive 
modern appearance. 

Look through your products catalogue. 
See where improvements can be made 
with James Booth alloys. If you need 
advice on the changeover, our technical 
staff will gladly help. Please write for 
literature showing the range and uses 
of our many aluminium alloys. 


RECOMPRESSION 
CHAMBERS 









PHOTO- 
GRAPHIC 
EQUIPMENT 


ete, 


MOBILE STACKERS 


GARDEN 
FURNITURE 





Photo: courtesy E. R. Buck & Sons Ltd. >) 


Make more of SU )s\lut 


JAMES GOOTH ALUMINIUM LIMITED - KITTS GREEN - BIRMINGHAM 33 - STECHFORD 4020 
Extrusions, large forgings, plate, sheet, strip and tubes in light alloys 


TGA 18G 168 








REGO. TRADE MAAK 








Printed by HARRISON & SONS, LTD., by Appointment to H.M. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2 
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TOOLING AIDS 


me eo 


Ree we ea OR LR 


eS Ae Re ER RNR cn : 





You've got trouble. You need one particular item and you need it fast. You’ve 
contacted several suppliers but its a special ‘one-off’ job and its going to take 

them time. Your own tool department can’t drop what they’re doing, and even if 
they could, well you know how costly ‘one-off’ tooling can be. 

What do you do? You simply take your Woodside Tooling Aids Catalogue down from 
the shelf. .. scan its pages quickly ... select the exact tooling aid you need... call 
Woodside on the telephone and within hours your tooling aid is on its way from stock. 
Quality, the highest attainable... price, a pleasant surprise — that’s Woodside off- 
the-shelf service for you. If you haven’t got your Woodside Tooling Aids 


W DS tooling 
aids for industry 





WOODSIDE DIE SINKING COMPANY 


Catalogue yet, now’s the tim. to ask for it. 
Woodside Die Sinking Company, Aire Vale Works, Newlay, Leeds 13. m0) 
& \ j Compar» 


Telephone : Horsforth 4251 4. Telegrams : Wooddie, Leeds. Telex : 55185. 
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COUPLINGS 


The Moss Geared couplings will 


solve all your coupling problems. 


Available in a wide range of sizes to 





suit all applications and 


& d 
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conditions. 


Send us your enquiries. 


S GEAR CO. LTD. 
RKS - TYBURN - BIRMINGHAM 24 


Telephone : Erdington 1661-6 
Telegrams : Mosgear, Birmingham 





Sryavereemces 





